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CARBAMOYLOXY DERIVATIVES OF MUTILINE AND THEIR USE AS ANTIBACTERIALS. 

The present invention relates to novel compounds, to processes for their 
preparation, to pharmaceutical compositions containing them and to their use in 
medical therapy, particularly antibacterial therapy. 

5 Pleuromutilin. the compound of formula (1), is a naturally occuiring antibiotic 
which has antimycoplasmal activity and modest antibacterial activity. It has been 
shown that the antimicrobial activity can be improved by replacing the glycolic 
ester moiety at position 14 by an R-X-CH2CO2- group, where R is an aliphatic or 
aromatic moiety and X is O. S. or NR' (H Egger and H Rcinshagcn, />4«/Worto, 

10 1976, 29, 923). Tiamulin. the compound of formula (2), which is used as a 

veterinary antibiotic, is a derivative of this type (G Hogenauer in Antibiotics, Vol. 
V, pan 1, ed. F E Hahn. Springer- Verlag, 1979, p.344). 




(1) (2) 

In Uiis application, the non-conventional numbering system which is generally 
used in the literature (G Hogenauer, loccit.) is used. 



We have found that pleuromutilin analogues containing a 14-0-carbamoyl group, 
also have improved antimicrobial propenies. 

Accordingly, in its broadest aspect, the present invention provides a 14-0- 
carbamoyl derivative of muolin or 19, 20-dihydromutilin, in which the N-atom of 
the carbamoyl group is unsubstituted, mono- ordi-substituted. 
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More specifically, this invention provides a compound of general formula (3) 




O 
(3) 

in which: 

is vinyl or ethyl; 
r2 and r3 are the same or different groups selected from 
hydrogen; 



a straight or branch chained, saturated or unsaturated, optionally 
substituted, Ci to Cg hydrocarbon group; 

10 a saturated or unsaturated, optionally substituted, C3 to Cg cyclic 

hydrocarbon group; 

an optionally substituted heterocyclic group; 
an optionally substituted aryl group; 

or together form an optionally substituted cyclic group of 3 to 8 ring 
15 atoms, optionally containing one additional heteroatom selected from 

N, O and S, and optionally fused to a hydrocarbon ring, a 
heterocyclic group or an aromatic group; or 

r2 is one of the above monovalent groups and R^ is a group selected from n a /> r y j ^ » 
SO2R4, C0R5 0R5 and NR6r7 where ^ K - ^ . JW, 

20 R^ is selected from a straight or branch chained, saturated or 

unsaturated, optionally substituted, C] to Cg hydrocarbon group; a saturated or 
unsaturated, optionally substituted, C3 to Cg cyclic hydrocarbon group; an 
optionally substituted heterocyclic group; an optionally substituted aryl group; an 
optionally substituted Cj to Cg alkyl amino group; and an optionally substituted 

25 aryl amino group; 



I 
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R5 is sclecied fiDm hydrogen; a straight or branch chained, saturated 
or unsaturated, optionally substituted, Ci to C5 hydrocarbon group; a saturated or 
unsaturated, optionally substituted, C3 to Cg cyclic hydrocarbon group; an 
optionally subsdiuied heterocyclic group; and an optionally substituted aryl 
5 group; 

r6 and R7 are the same or different groups selected from hydrogen; a 
straight or branch chained, saturated or unsaturated, optionally substituted, Cj to 
C(5 hydrocarbon group; a saturated or unsaturated, optionally substituted, C3 to 
Cg cyclic hydrocarbon group; an optionally substituted heterocyclic group, and an 
0 optionally substituted aryl group; or together form an optionally substituted cyclic 
group of 3 to 8 ring atoms, oprionally containing one additional hctcroatom 
selected from N, 0 and S, and optionally fused to a hydrocarbon ring, a 
heterocyclic group or an aromatic group. 



15 Suitable C] to Cg hydrocarbon groups include straight and branched chain alkyl 
groups having from 1 to 6 carbon atoms, for instance methyl, ethyl, ^-propyl and 
iro-propyl, preferably methyl. 



20 



Suitable C3 to Cg cyclic hydrocarbon groups include cyclopropyl. cyclopentyl ^ 
and cyclohexyl. tt^^id^^J 



Suitable optional substituents for the (Ci.6)alkyl groups and the (C3.g)cycloaIkyl 
groups include, for example, halogen, hydroxy, (Ci-6)alkoxy, aiyloxy, carboxy 
and salt thereof, (Ci-6)alkoxycarbonyl, carbamoyl, mono- or 
di(Ci-6)alkylcarbamoyl, sulphamoyl, mono- anddi(Ci-6)alkylsulphamoyl, 
amino, mono- and di(Ci-6)aIkylamino, (Ci-6)acylamino, ureido, 
(Ci.6)alkoxycarbonylamino, aryl, heterocyclyl, 0x0, hydroxyimino, acyl, 
(Ci-6)alkylthio, arylthio, (Ci-6)alkane«sulphinyl, arylsulphinyl, 
(C 1 -6)alkanesulphony 1, arylsuiphonyl. 

When used herein, the term "aryl" includes phenyl and naphthyl. Suitably an aryl 
group, including phenyl and naphthyl, may be optionally substituted by up to 
five, preferably up to three substituents. Suitable substituents include halogen, 
(Ci.6)alkyl. aryl(Ci.4)alkyl, (Ci.6)aIkoxy. (Ci.6)aIkoxy(Ci.6)aIkyl, 
halo(Ci.6)alkyl, hydroxy, nitro, amino, mono- and di-A/-(Ci.6)alkylamino, 



3 
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acylamino, acyloxy, carboxy, carboxy salts, carboxy esters, carbamoyl, mono- 
and di-A/-(Ci.6)alkylcarbamoyU (Ci.6)alkoxycarbonyl, aryloxycarbonyl, urcido, 
guanidino, sulphonylamino, aminosulphonyl, (Ci-6)alkylihio, (Ci.6)aikyl 
sulphinyl (Ci,6)alkylsulphonyl, hetcrocyclyl and hctcrocyclyl {Ci.4)alkyl. In 
5 addition, two adjacent ring carbon atoms may be linked by a (C3.5)alkylene 
chain, to fonn a carbocyclic ring. 

When used herein, the term "heteroaryl" includes aromatic single and fused rings 
containing up to four heieroatoms in each ring, each of which is selected from 
10 oxygen, nitrogen and sulphur, which rings may be unsubstiimed or substituted by, 
for example, up to three subsrituents. Each heteroaryl ring suitably has S or 6 
ring atoms. A fused heteroaryl ring may include carbocyclic rings and need 
include only one heteroaryl ring. 

15 When used herein the terms "heterocyclyl" and "heterocyclic" suitably include, 
unless otherwise defined, aromatic and non-aromatic, single and fused, rings 
suitably containing up to four hetcroatoms in each ring, each of which is selected 
from oxygen, ninrogen and sulphur, which rings, may be unsubstitutcd or 
substituted by, for example, up to three substituents. Each heterocyclic ring 

20 suitably has from 4 to 7, preferably 5 or 6, ring atoms. A fused heterocyclic ring 
system may include carbocyclic rings and need include only one heterocyclic 
ring. 

Preferably a substituent for a heteroaryl or a hetcrocyclyl group is selected from 
25 halogen, (Ci.6)alkyl, aTyl(Ci.4)alkyl, (Ci.6)alkoxy, (Ci.6)alkoxy(Ci.6)alkyl. 
halo(Ci.6)alkyl, hydroxy, amino, mono- and di-iV-(Ci.6)alkyl-amino, acylamino, 
carboxy salts, carboxy esters, carbamoyl, mono- and di-N-(Ci.6)alkyIcarbonyl, 
aryloxycartwnyl, (Ci.6)alkoxycarbonyl(Ci.6)alkyl, aryl. oxy groups, ureido, 
guanidino, sulphonylamino, aminosulphonyl, (Ci.6)alkylthio, 
30 (Ci.6)alkylsulphinyl, (Ci.6)alkylsulphonyl, hetcrocyclyl and 
hcicrocycly 1{C i ^)alky 1. 

Particularly suitable values for and arc hydrogen, hydroxy, methoxy, 
phenyl, methyl, iso-propyl phenylsulphonyl, mcrfioxyphenyl, nitrophenyl. 
35 trichloroacetyl, benzyl, hydroxyiminobcnzyl, benzylamino-sulfonyU 
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dichloropyridinyl, hydroxycihyl, 2-phenylethy!, l-(R)-phcnyl-2-hydroxycthyl, 2- 
(methoxycarbonyl)ethyl, 2-carboxyethyl, dimeihylamino, dimeihylaminopropyl, 
methanesulphonylamino, methanesulphonyl, benzoylamino, benzoyl optionally 
substituted by trifluoromethyl, carboxy, methoxy, hydroxy, acetoxy, amino or 
5 nitro, furoyU nicotinoyi. i^onicotinoyU acetyl. phcnylacctyU and phenoxy. 
Particularly suiublc values for cyclic groups r2r3n are indolino and 
morpholino. 

In a funhcr aspect the present invention provides a method for preparing 
10 compounds of the invention, which comprises reacting a compound of formula 
(4) where X is hydrogen or a hydroxyl protecting group, such as an acyl group, or 
a compound of formula (5) with an appropriately substituted carbamaie-forming 
reagent. 




(4) (5) 

General methods for preparing carbamates are described^ for example, by 
A F Hegarty in Comprehensive Organic Chemistry, Vol. 2, ed. I O Sutherland, 
Pergamon Press, 1979, p. 1083. Typical procedures are reaction with an 
20 isocyanaie or a carbamoyl chloride, or reaction with phosgene or a phosgene 
equivalent followed by reaction with an amine. 

More particularly, in one aspect the present invention provides a process for the 
preparation of a compound of formula (3) which comprises reacting a compound 
of formula (4) in which X is hydrogen or a hydroxyl protecting group, with 

25 (a) a compound r2 NCO, 

(b) a compound r2r3nC0C1, or 



S 
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(c) phosgene or a chloroformaic or a carbonate followed by a compound 

r2r3nh, 

where and r3 are as defined above and are protected where appropriate, and 
where necessary deproiccting the group X to generate a hydioxyl group at 
5 position 11, deprotecting a protected group R^ or R^ , convening one group r2 
or r3 to another group r2 or R^ , or hydrogenating the vinyl group at position 12 
to form an ethyl group. 

Although in principle it may be possible to prepare compounds of formula (3) by 
reaction at the 14-hydroxyl in the known compound mutilin (X = H in formula 
10 (4)), in practice it is desirable to use an intemiediate in which the 1 l-hydroxyl is 
protected. 

Suitable compounds as formula (4) are 

1 1-0-acyl mutilin derivatives, e.g. mutilin 1 1 -acetate ( X = Ac in formula 
1 5 (4)) (A J Birch, C W Holzapfel, R W Richards, Tetrahedron (SuppLK 

1966, 8, Pan II, 359). After formation of the 14-0-carbamoyl derivative, 
the 1 1-0-acyl group may be removed by selective hydrolysis (e.g. using 
NaOH in MeOH); 

In another aspect, the present invention provides a process for the preparation of a 
20 compound of formula (3) which comprises reacting a compound of formula (5), 
with 



(a) a compound r2 NCO. 

(b) a compound r2r3nCOCL or 

(c) phosgene or a chloroformaie or a carbonate followed by a compound 
25 R2R3iSfH, 



where R^ and R^ arc as defined above and arc protected where appropriate, 
treating the product with acid, deprotecting a protected group R^ or R^ , 
converting one group r2 or r3 to another group R^ or R^ , or hydrogenating the 
vinyl group at position 12 to form an ethyl group. 

30 Formula (5) is 

(3/?)-3-deoxo-l l-dcoxy-3-mcihoxy-l l-oxo-4-cpi-murilin (H Bcmer, 
G Schulz and H Schneider, Tetrahedron, 1980, 36, 1807). After 



6 
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formation of the 14-carbamaie , the intermediate may be converted into 
(3) by treatment with cone. HCl or Lukas reagent (cone. HCl saturated 
with ZnCl2) in dioxane. 

For preparation of 19.20-dihydro analogues (compounds of formula (3) in which 
5 r1 = Et). before or after the carbamoylation, of a compound of formula (4) or 
(5), a vinyl group can be reduced by hydrogenation over a palladium catalyst 
{e.g. 10% Palladium-on-carbon) in a solvent such as ethyl acetate, ethanol. 
dioxane, or letrahydrofuran. 

The formation of the carbamate at position 14 may be carried out as follows: 

(1) Reaction of the 14-hydroxyl with an isocyanate (R2n=C=0) in an incn 
solvent (e.g. CH2CI2. CHCI3. tetrahydrofuran. diethyl ether, dioxane), 
optionally in the presence of an organic or inorganic base (e.g. NJV-di-iso- 
propylethylamine, K2CO3). This will give an r2nHC02- group at 
position 14. Methods for preparing isocyanate are described, for example, 
by J March in "Advanced Organic Chemistry", 4th ed., 1992. Wiley. New 
York, p. 1 290. 

(2) Reaction of the 14-hydroxyl with an A'JV-disubstituted carbamoyl chloride 
(R2r3nCOC1) in the presence of a hindered tertiary base {e.g. 2,6- 
lutidine, yV,A/-di-iso-propylethylamine) in an inert solvent {e.g. CH2CI2. 
CHCI3. tetrahydrofuran, diethyl ether, dioxane). This will give an 
r2r3nC02- group at position 14. Methods for preparing carbomoyl 
chlorides are described, for example, by A F Hegarty, loc. cit . p. 1088. 

Reaction of the 14-hydroxyl with phosgene or an equivalent reagent [c.g. 
trichloromethyl chloroformate. bis(irichloromeihyl) carbonate] in the 
presence of an organic base (e.g. pyridine, 2,6-lutidine, N.N-di-iso- 
propylethylamine). and reaction of the resulting I4-chlorofonnate with a 
primary or secondary amine (R2nH2 or r2r3nH). 

Suitable hydroxy, carboxy and amino protecting groups are tho.se well known in 
the an and which may be removed under conventional conditions and without 
disrupting the remainder of the molecule. A comprehensive discussion of the 
ways in which hydroxy, carboxy and amino groups may be protected and 
methods for cleaving the resulting protected derivatives is given in for example 
"Protective Groups in Orpnic Chemistry" (T.W. Greene, Wiley-Interscicnce. 
New York, 2nd edition, 1991). Particulariy suitable hydroxy protecting groups 



10 



15 



20 



(3) 

25 
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include, for example, triorganosilyl groups such as, for instance, trialkylsilyl and 
also organocarbonyl and organooxycarbonyl groups such as, for instance, acetyl, 
allyloxycarbonyl, 4-methoxybenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl. 
Particularly suitable carboxy protecting groups include alkyi and aryl groups* for 
5 instance methyl, ethyl and phenyl. Panicularly suitable amino protecting groups 
include alkoxycarbonyl, 4-methoxybenzyloxycarbonyl and 4- 
nitrobenzyloxycarbonyl. 

In cases where the intermediate of formula (4) ( such as X= acetyl) is used, a 
10 base-labile protecting group may conveniendy be removed at the same time as the 
group X is deprotected. In cases when the intennediate of formula (5) is used, an 
acid-labile protecting group may conveniently be removed at the same ume as the 
compound (5) is convened into the compound (3). 

15 Intermediate compounds formed in the processes of this invention, for example, 
the I4-chloroformaie derivative and the 14-0-carbamoyl derivarives of the 
compound of formula (5), are when novel also pan of the invention. 

The compounds of this invention may be in crystalline or non-crystalline form, 
20 and, if crystalline, may optionally be hydrated or solvated. When some of the 
compounds of this invention are allowed to crystallise or are recrystallised from 
organic solvents, solvent of crystallisation may be present in the crystalline 
product. This invenrion includes within its scope such solvates. Similarly, some 
of the compounds of this invention may be crystallised or recrystallised from 
25 solvents containing water. In such cases water of hydration may be present in the 
crystalline product. This invention includes within its scope stoichiometric 
hydrates as well as compounds containing variable amounts of water that may be 
produced by processes such as lyophilisation. 

30 The compounds according to the invention are suitably provided in substantially 
pure form, for example at least 50% pure, suitable at least 60% pure, 
advantageously at least 75% pure, preferably at least 85% pure, more preferably 
at least 95% pure, especially at least 98% pure, all percentages being calculated as 
weight/weight. An impure or less pure form of a compound according to the 

35 invention may, for example, be used in the preparation of a more pure form of the 

8 
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same compound or of a related compound (for example a corresponding 
derivative) suitable for pharmaceutical use. 

The present invention also includes phamiaceutically acceptable salts and 
5 derivatives of the compounds of the invention. Salt formation may be possible 
when one of the substiiuents carries an acidic or basic group. Salts may be 
prepared by salt exchange in conventional manner. 

The compounds of the present invention and their pharmaccurically acceptable 
10 salts or derivatives have antimicrobial propcnies and arc useful for the treatment 
of microbial infections in animals, especially mammals, including humans, in 
panicular humans and domesticated animals (including farm animals). The 
compounds may be used for die treatment of infections caused by, for example. 
Gram-positive and Gram-negative bacteria and mycoplasmas, including, for 
15 example. Staphylococcus aureus, Enterococcusfaecalis, Streptococcus pyogenes. 
Streptococcus agalactiae. Streptococcus pneumoniae. Haemophilius sp.. 
Neisseria sp.. Legionella sp„ Mycoplasma pneumoniae, and Mycoplasma 
gallisepticum. 

20 The present invention provides a pharmaceutical composition comprising a 
compound of formula (3) or a pharmaceutically acceptable salt or derivative 
thereof togctiier with a pharmaceutically acceptable carrier or cxcipicnt. 

The present invention also provides a method of treating microbial infections in 
25 animals, especially in hunians and in domesticated mammals, which comprises 
administering a compound of formula (3) or a pharmaceutically acceptable sah or 
derivative diereof, or a composition according to the invention, to a patient in 
need thereof. 

30 The invention further provides the use of a compound of the invention or a 
pharmaceutically acceptable salt or derivative thereof in the preparation of a 
medicament composition for use in the treatment of microbial infections. 



3 
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The compounds and compositions according to the invention may be fomiulaicd 
for administration in any convenient way for use in human or veterinary 
medicine, by analogy with other antibiotics. 

5 The compounds and compositions according to the invention may be fonnuiaied 
for administration by any route, for example oral, topical or parenteral. The 
compositions may, for example, be made up in the form of tablets, capsules, 
powders, granules, lozenges, creams, syrups, or liquid preparations, for example 
solutions or suspensions, which may be formulated for oral use or in sterile form 

10 for parenteral administration by injection or infusion. 

Tablets and capsules for oral administration may be in unit dosage form, and may 
contain conventional excipients including, for example, binding agents, for 
example, syrup, acacia, gelatin, sorbitol, tragacanth. or polyvinylpyrroUidone; 
15 fillers, for example lactose, sugar, maize-starch, calcium phosphate, sorbitol or 
glycine; tabletting lubricants, for example magnesium stearate, talc, polyethylene 
glycol or silica; disintegrants, for example potato starch; and pharmaceutically 
acceptable wetting agents, for example sodium lauryl sulphate. The tablets may 
be coated according to methods well known in normal pharmaceutical practice. 

20 

Oral liquid preparations may be in the fomfi of, for example, aqueous or oily 
suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry 
product for reconstitution with water or another suitable vehicle before use. Such 
liquid preparations may contain conventional additives, including, for example, 

25 suspending agents, for example sorbitol, methyl cellulose, glucose syrup, gelatin, 
hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or 
hydrogenated edible fats; emulsifying agents, for example lecithin, sorbitan 
monoolcate or acacia; non-aqueous vehicles (which may include edible oils), for 
example almond oil, oily esters (for example glycerine), propylene glycol, or 

30 ethyl alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate or 
sorWc acid; and, if desired, conventional flavouring and colour agents. 

Compositions according to the invention intended for topical administration may, 
for example, be in tiic form of ointments, creams, lotions, eye ointments, eye 
35 drops, ear drops, nose drops, nasal sprays, impregnated dressings, and aerosols. 



40 



wo 97/25309 



PCT/EP96/05874 



and may contain appropriate conventional additives, including, for example, 
preservatives, solvents to assist drug penetration, and emollients in ointments and 
creams. Such topical fomiulations may also contain compatible conventional 
carriers, for example cream or ointment bases, and eihanol or oleyl alcohol for 
5 lotions. Such carriers may constitute from about 1% to about 98% by weight of 
the formulation; more usually they will constitute up to about 80% by weight of 
the formuladon. 

Compositions according to the invention may be formulated as suppositories, 
10 which may contain conventional suppository bases, for example cocoa-butter or 
other glycerides. 

Compositions according to the invention intended for parenteral administration 
may conveniendy be in fluid unit dosage forms, which may be prepared utilizing 

15 the compound and a sterile vehicle, water being preferred. The compound, 
depending on the vehicle and concentration used, may be either suspended or 
dissolved in the vehicle. In preparing solutions, the compound may be dissolved 
in water for injection and filter-sterilised before being filled into a suitable vial or 
ampoule, which is then sealed. Advantageously, conventional additives 

20 including, for example, local anaesthetics, preservatives, and buffering agents can 
be dissolved in the vehicle. In order to enhance the stability of the solution, the 
composition may be frozen after being filled into the vial, and the water removed 
under vacuum; the resulting dry lyophilized powder may then be sealed in the 
vial and a accompanying vial of water for injection may be supplied to 

25 reconstitute die liquid prior to use. Parenteral suspensions may be prepared in 
substantially the same manner except that the compound is suspended in the 
vehicle instead of being dissolved and sterilisation cannot be accomplished by 
filtration. The compound may instead be sterilised by exposure to ethylene oxide 
before being suspended in the sterile vehicle. Advantageously, a surfactant or 

30 wetting agent is included in such suspensions in otder to facilitate uniform 
distribution of the compound. 

A compound or composition according to the invention may suiubly be 
administered to die patient in an antimicrobially effective amount. 

35 



-11 
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A composition according to the invention may suitably contain from 0.1% by 
weight, preferably from 10 to 60% by weight, of a compound according to the 
invention (based on the total weight of the composition), depending on the 
method of administration. 

5 

The compounds according lo the invention may suitably be administered to the 
patient at a daily dosage of from I.O to 50 mg/kg of body weight. For an adult 
human (of approximately 70 kg body weight), from 50 to 3000 mg, for example 
about 1500 mg. of a compound according to the invention may be administered 
10 daily. Suitably, the dosage for adult humans is from 5 to 20 mg/kg per d^. 
Higher or lower dosages may, however, be used in accordance with normal 
clinical practice. 

When the compositions according to the invention are presented in unit dosage 
15 form, each unit dose may suitably comprise from 25 to 1000 mg, preferable from 
50 to 500 mg, of a compound according to the invention. 

The following Examples illusuate the present invention. 



20 Example L Mutilin 14-(A^-phenylcarbamate) 

Step 1. (3/r)-3-Deoxo-Il-deoxy-3-methoxy-ll-oxo-4*e/ii-mutilin 14-(A^- 
phenyl-carbamate) 

(3/?)-3-Dcoxo-l l-deoxy-3-methoxy-l l-oxo-4-epi-mutilin (H Bemer, G Schulz 
and H Schneider, Tetrahedron, 1980. 36, 1807) (170 mg) in dry CH2CI2 (3 ml) 

25 was treated with phenyl isocyanate (0. 1 2 ml) and N^-di-iso-propylethylamine ( 1 
drop) and the solution was kept at room temperature, with exclusion of moisture, 
for 7 days. The solution was diluted with ethyl acetate (50 ml) and was washed 
with dil. HCI (20 ml), water (20 ml), and saturated NaHCOs solution (20 ml). 
The solution was dried (Na2S04) and the solvent was removed by evaporation 

30 under reduced pressure to yield a colourless oil. The oil was chromatographed on 
silica gel, using 1:4 ethyl acetate - hexane, to give (3/?)-3-deoxo-l l-deoxy-3- 
methoxy-I l*oxo-4-^p/-mutilin 14-(yV-phenylcarbamate) as a colourless gum (190 
mg); Vmax (CHCI3) 3435, 1724. 1695, 1603, and 1523 cm-^ 
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Step 2. Mutiiin 14>(Ar-phenylcarbaniate) 

(3/?)-3-deoxo-l l-deoxy-3-meihoxy-l l-oxo-4-epi-mutilin 14-(A/-phenyl- 
carbamaie) (160 mg) in dioxanc (3 ml) was treated with a saturated solution of 
zinc chloride in cone. HCl (1.2 ml) and the solution was stirred at room 
temperature for 3.5 hours. The mixture was diluted with ethyl acetate (50 ml) and 
the solution was washed with saturated NaCl solution (20 ml) and saturated 
NaHC03 solution (20 ml). The solution was dried (Na2S04) and die solvent was 
removed by evaporation under reduced pressure to yield a colouriess oil. The oil 
was chromatographed on silica gel, using 1:3 ethyl acetate - hexanc, to give 
mutiiin 14-(N-phenylcarbamate) as a colourless gum (145 mg); crystallisation 
from CH2a2 - hexane gave colourless prisms (130 mg), m.p. 21 1-212 ^C; A^ax 
(EtOH) 236 nm (e 19000); v^g^ (CHCI3) 3630, 3562. 3435. 1726. 1602, and 
1523 cm- 1; MS(EI) m/z 439 (M+). 

Example 2. Mutiiin 14-(A'.niethylcarbainate) 

Step 1. (3l?)-3-Deoxo-ll-deoxy.3-inethoxy-ll^xo-4-ep/-mutilin 14-(Af. 
methylcarbamate) 

(3/f)-3-Deoxo-ll-deoxy-3-methoxy-l l-oxo-4.cp/.mutilin (335mg, l.OmmoI) was 
reacted with methyl isocyanate (0.12 ml, 2.0 mmol) and N,N -di-iso-propyl- 
ethylamine (1 drop) in dichloromethane (5 ml), as for Example 1 Step 1. to afford 
the tide compound (145 mg. 37%); v„,ax (CH2CI2) 3459, 171 1, and 1516 cm-l; 
IH NMR (CDCI3) 6.79 (IH, dd, J 17.5, 10.5Hz) 5.65 (IH, d. J 9.9H2) 5.31 (IH. 
d, J 10.9Hz) 5.01 (IH. d, 17.6Hz) 4.55 (IH, br) 3.46 (IH, m) 3.23 (3H, s) 2.95 
(IH. q, J 6.4Hz) 2.83 (3H.br d, J 4.8Hz) 2.40 (IH, dd. J 15.3. 9.8Hz) 2.20 (IH, 
m) 2.02 (2H, m) 1.65 (3H,m) 1.47 (IH, m) 1.30-1.07 (4H, m) 1.20 (6H, s)0.99 
(3H, d, J 6.4Hz) 0.85 (3H, br d. J 6.9Hz); MS(EI) m/z 391 (M+). 

Step 2. Mutiiin 14>(A^.methylcarbamate) 

The product of Step I (135 mg, 0.34 mmol) in dioxanc (2ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (0.5 ml), as for Example 1 Step 2, 
to afford die tide compound (89 mg, 69%); v^g, (CH2CI2) 3460. 1732. and 1714 
cm-1; IH NMR (CDCls) 6.61 (IH. dd, J 17.4. 1 1.OH2) 5.64 (IH, d. J 8.4Hz) 5.37 
(IH, br d,y ll.OHz) 5.21 (IH, dd,y 17.4. 1.6Hz) 4.47 (IH, br) 3.34 (IH.dd,/ 
1 1.0, 6.7Hz) 2.78 (3H, br d, J 4.aHz) 2.37 (IH. quintet, J 6.8Hz) 2.21 (4H. m) 
2.02 (2H, m) 1.70 (4H, m) 1.42 (6H, m) 1.23 (3H. s) 0.86 (3H, d,/ T.OHz) 0.76 
(3H, d, J 6Hz); MS(EI) m/z 377 (M+). 
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Example 3. Mutilin 14-(yv<fso-propyicarbainate) 

Step 1. (3/?)-3>Deoxo-ll-deoxyO-inethoxy-ll*oxo^eA»'>mutilin IMN-iso- 
propylcarbamate) 

(3/?)-3-Deoxo-l l-dcoxy-3-methoxy-l l-oxo-4-cpi-mutilin (335mg, l.Ommol) was 
5 reacted with uopropyi isocyanate (0.2 ml, 2.0 mmol) and NJ^ -di-iso-propyl- 
ethylamine (1 drop) in dichlorotnethane (5 ml), as for Example 1 Step 1, to afford 
the title compound (367 mg. 87%); v^^x (CH2a2) 3435. 1700 cm'h NMR 
(CDCI3) 6.77 (IH. dd.y 17.5. 10.6Hz) 5.64 (IH. d.y9.8H2) 5.30 (lH.d,y 
10.6Hz) 5.00 (IH, d, y 17.5Hz) 4.44 (IH, d, / 7.8Hz) 3.83 (IH. m) 3.45 (IH. m) 
10 3.22 (3H, s) 2.94 (IH. q, 7 6.4Hz) 2.39 (IH, dd, 15.1, 9.9Hz) 2.18 (IH, m) 2.00 
(2H, m) 1.65 (4H, m) 1.46 (IH, m) 1.29-1.05 (5H, m) 0.98 (3H. d, / 6.4Hz) 0.84 
(3H, d, J 6.8Hz); MS(EI) mJz 419 (M+). 

Step 2. Mutilin 14-(A^-/50*propylcarbainate) 

The product of Step 1 (324 mg, 0.77 mmol) in dioxane (10 ml) was treated with a 
IS saturated solution of zinc chloride in cone. HQ (2 ml), as for Example 1 Step 2. 
to afford the title compound (102 mg, 33%); v^a, (CH2CI2) 3436, 1733, 1710, 
1505 cm-1 ; ^H NMR (CDCls) 6.60 (IH, dd. J 17.4, 1 l.OHz) 5.64 (IH. d, / 
8.4Hz) 5.36 (IH. dd.y 11.0. 1.6Hz) 5.20 (IH. dd.y 17.5. 1.6Hz) 4.36 (IH. br) 
3.79 (IH. m) 3.34 (IH. dd. y 1 1.0, 6.6Hz) 2.38 (IH. m) 2.21 (2H. m) 2.02 (2H, 
20 m) 1.81-1.59 (4H.m) 1.49-1.26 (7H.m) 1.14 (lOH, m) 0.86 (3H, d.y 7.1Hz) 

0. 76 (3H. br d, J 5.8Hz); MS(NH3 DCI) m/z 406 (MH*). 

Example 4. Mutilin 14-(^-phenyisulphonyicarbamate) 

Step 1. (3/7)-3-Deoxo-ll-deoxy-3-methoxy-Il-ox(Ht-epi-inutilin U-(N- 
phenylsul phony lea rbamate) 

25 (3/?)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-cpi-mutilin (335 mg, 1 .0 mmol) 
was reacted with benzenesulphonylisocyanaie (0.27 ml, 2.0 mmol) and N, N -di- 
iso-propylediylamine (1 drop) in dichloromethane (5 ml), as for Example 1 Step 

1, to afford the title compound (365 mg, 71%); v^ax (CH2CI2) 3361, 1745. 1698 
1450 1354cm-l; ^H NMR (CDCI3) 8.05 (2H, d,/7.1Hr) 7.68 (IH, t.y 7.3H2) 

30 7.57 (2H. m) 6.42 (IH. dd. J 17.5. 10.7Hz) 5.67 (IH, d. J lO.OHz) 5.25 (IH, d. J 
10.7Hz) 4.96 (IH, d, J 17.5Hz) 3.37 (IH, ddd, y 1 1.1, 8.3. 5.1Hz) 3.21 (3H, s) 
2.77 (IH, q, y 6.4Hz) 2.32 (IH, dd, J 15.3, lO.OHz) 2.16 (IH, m) 1.99 (2H, m) 
1.67 ( lH,d.y 11.3Hz) 1.48-1.02 (7H, m) 1.15 (3H, s) 1.10 (3H. s)0.95 (3H,d.y 
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6.4Hz) 0.62 (3H. d, J 6.9Hz); MS(EI) m/2 5 17 (M+). Found: 5 17.2504. 
C22H39NO6S requires 517.2498. 

Step 2. Mutilin 14>(A^.phenyisulphonylcarbainate) 

The product of Step 1 (340 mg, 0.66 mmol) in dioxane (5 ml) was treated with a 
5 saturated solution of zinc chloride in cone. HQ { 1 ml), as for Example 1 Step 2, 
to afford the title compound (291 mg, 88%); mp 125-7*»C: v^., (CH2CI2) 3364. 
1736. 1450. 1420. 1353cm-l; 1h NMR (CDCI3) 8.00 (2H. d.y 7.4H2) 7.65 (IH, 
t,y7.4H2) 7.54 (2H, 1.7 7.5Hz) 6.26 (IH, dd.y 17.4. 11.0Hz)5.61 (IH.d.y 
8.4H2)5.23(lH.dd. 7 11.0. 1.3H2) 5.07 (IH. dd.y 17.5. 1.3Hz) 3.18 (lH,dd,y 
10 10.1. 6.7Hz) 2.19 (3H. m) 1.95 (2H. m) 1.75-1.23 (8H. m) 1.33 (3H. s) 1.08 (IH. 
m) 1.07 (3H. s) 0.85 (3H, d. J 7.0Hz) 0.51 (3H. d, J 6.7Hz); MS(EI) miz 503 
(M+), Found: 503.2348. C27H37NO6S requires 503.2342. 

Example 5. Mutilin 14-(A'-4-inethoxyphenylcarbamate) 

Step 1. (3ir)-3-Deoxo-U-deoxy.3-methoxy.ll.oxo-4-epi-mutilin 14-(Ar.4. 
15 methoxyphenylcarbamate) 

(3/?)-3-Deoxo-n-deoxy-3-methoxy-l l-oxo-4-e/7*-mutilin (1.0 g. 2.97 mmol) in 
dry CH2CI2 (10 ml) was treated with 4-methoxyphenyl isocyanate (0.77 ml, 5.95 
mmol) and W-di-iso-propylcthylamine (5 drops) and the solution was kept at 
room temperature, with exclusion of moisture, for 8 days. The solution was 

20 diluted with CH2CI2 and washed with water followed by brine. The solution was 
dried (MgS04) and the solvent removed by evaporation under reduced pressure. 
The residue was triturated with ethyl acetate/hexane and the resulting solid was 
removed by filtration before reducing the mother liquors to low volume under 
reduced pressure. Purification was accomplished by chromatography on silica gel 

25 cluting with 1 :4 ethyl acetate - hexane. The title compound was isolated as a foam 
(1.37 g. 95%); v„„ (CH2CI2) 3428, 2932. 1722. 1697, and 1597 cm'»; ^H NMR 
(CDCI3) 0.89 (3H. d. y 6.1Hz). 0.99 (3H, d, J 6.4Hz), 1.20 (6H. s) superimposed 
on 1.07-1.29 (5H. m). 1.34-1.37 (IH, m). 1.70 (IH.d.y 1 5.3Hz). 1.73 (lH.d.y 
11.3Hz). 1.94-2.05 (2H. m). 2.15-2.24 (IH. m). 2.46 (IH. dd.y 15.2, lO.OHz), 

30 2.96 (IH. q. J 6.4Hz). 3.23 (3H. s). 3.47 (IH. m). 3.80 (3H. s). 5.01 (IH. d.y 
17.4H2).5.31 (lH,d,y 10.7Hz).5.77 (IH. d.y9.9Hz). 6.43 (la broad s). 6.75 
(IH. dd. y 17.5, 10.6Hz). 6.86 (2H. d. J 8.9Hz). 7.3 1 (2H. broad d); MS (ESI -ve 
ion)m/z482 ((M-H)'). 
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Step 2. Mutilin 14-(Arwi.methoxyphenylcarbamate) 

(3/?)-3-dcoxo-l l-deoxy-3-mcthoxy-ll-oxo-4-epi-mutilin l4-(N-4- 
mcihoxyphenylcarbamate) (483 mg, Imnwl) in dioxanc (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml) as described in Example 1 
5 Step 2. The dtle compound was isolated as a crystalline solid (400 mg, 86%); 
m.p. (CH2a2/hexane) 192-194-C v„„ (CH2a2) 3625, 3563. 2937. 1725. 

1597. and 1519 cm'h 'H NMR (CDCI3) 0.79 (3H, broad d), 0.87 (3H, d.y 
7.0Hz). 1.18 (6H. s). 1.14-1.82 (13H. m). 2.04-2.26 (3H.m), 2.37 (IH, quint,/ 
6.9Hz), 3.36 (IH, dd.y 10.9, 6.7Hz), 3.78 (3H, s), 4.81 (IH, dd,y 17.4. 1.6Hz). 

10 5.36 (IH, dd, / 10.9. 1.4Hz), 5.73 (IH. d. J 8.3Hz), 6.39 (IH, broad s), 6.59 (IH, 
dd, J 17.4, 10.9Hz), 6.85 (2H, d. J 8.9Hz). 7.26 (2H, broad d); MS (EI) nUz 469 
(M+). C28H39NO5 requires 469.2828, Found: 469.2830. 

Example 6. Mutilin 14-(A^-4«iiitrophenylcarbainate) 

Step 1. (3i?)-3-Deoxo-lI-deoxy-3-methoxy-ll>oxo>4-epi'mutilin 14-(/V^ 
15 nitrophenylcarbamate) 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l l.oxo-4-ep/-mutilin (l.Og, 2.97mmol) and 
4-nitrophenyl isocyanate (73lmg, 4.5mmol) and A^,A/-di-iso-propylethylamine (5 
drops) were dis.solved in dry CH2a2 (10ml), as described in Example 5 Step 1, 
to give the tide compound (702mg); Vf^ax (CH2CI2) 3415, 2981, 1733, 1698, and 

20 1599 cm-l; ^H NMR (CDO3) 0.87 (3H, d. J 6.9Hz), 1.01 (3H, d, / 6.4Hz), 1.21 
(3H,s) and 1.26 (3H,s) superimposed on 1.10-1.90 (6H, m), 1.68 (IH, d, J 
15.4Hz), 1.75 (IH, d,y 1 1.5Hz), 1.94-2.06 (2H, m). 2.16-2.25 (IH, m), 2.51 (IH, 
dd, J 15.2, lO.lHz), 2.94 (IH, q, J 6.3Hz), 3.23 (3H, s). 3.47-3.49 (IH. m), 5.04 
(IH, d,y 17.5Hz), 5.32 (IH, d,y 10.7Hz), 5.82 (IH, d,y9.9Hz), 6.70 (IH, dd,y 

25 17.5, 10.6Hz), 6.93 (IH. broads), 7.61 (2H, d, y 9.1Hz). 8.22 (2H,d,y 9.1Hz); 
MS (NH3DCI) nUz 499 (MH+), m/z 516 (MNH4-^). 

Step 2. Mutilin I4>(A^«4-nitrophenylcarbamate) 

(3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-e/7i-mudlin 14-(A^-4- 
nitrophenylcarbamate) (203 mg, 0.41 mmol) in dioxane (5 ml) was treated with a 
30 saturated soluuon of zinc chloride in cone. HCl (0.5 ml) as described in Exanq)ie 
1 Step 2. The tide compound was isolated as a crystalline solid (163 mg. 82%); 
m.p. (CH2CI2/ hcxane) 208-2 lO'C; v^ax (CH2CI2) 3562, 3314. 2939. 1733, 

1598. and 1536 cm-1 ; ^H NMR (CDQs) 0.78 (3H. d, J 6 JHz), 0.92 (3H, d» J 
7.0Hz). 1.20 (3H, s) and 1.46 (3H, s) both superimposed on 1.20-1.84 (lOH. m). 
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2.09-2.28 (3H. m), 2.39 (IH, quint. J 7.OH2), 3.38 (IH. dd. J 10.7, 6.6H2). 5.23 
(IH, dd.y 17.5. 1.4Hz), 5.39 (IH.dd.J 10.9. 1.4Hz), 5.80 (IH. d.J 9.3Hz). 6.56 
(IH, dd. J 17.4, 10.9Hz). 6.88 (IH. broad s), 7.56 (2H. d. J 9.2Hz). 8.20 (2H, d. / 
9.2H2); MS (EI) m/z 484 (M+). C27H36N2O6 requires 484.2573, Found: 
5 484.2571. 



Example 7. Mutilin 14-carbainate 

Step 1. (3/f).3.Deoxo.ll.deoxy.3.methoxy.ll.oxo-4^pi-niutilin 14-(W. 
trichioroacetyicarbamate) 

(3^).3-Deoxo-ll-deoxy-3.mcthoxy-ll-oxo-4^<-mutiUn (1.0 g, 2.97 mmol) and 
10 trichloroacetyl isocyanate (0.389 ml, 3.3 mmol) and yVJV-di-iso-propylethylamine 
(5 drops) were dissolved in dry CH2CI2 (10 ml), as described in Example 5 Step 
1, to give the tide compound (1.80 g. quant.); v^,,, (CH2CI2) 3510, 3396. 1737, 
1698, and 1583 cm"'; NMR (d^j-acctone) 0.85-.91 (3H. m). 1.02 (3H. d.y 
6.4Hz), 1.11.1.79 (14H, m), 1.90.2.23 (3H, m),2.42-2.63 (IH, m), 3.01 (IH, q,y 
15 6.4Hz). 3.I8.3.27 (5H, ra), 3.50-3.59 (IH, m), 4.04-4.18 (2H, m).4.99 (IH, d,y 
17.6Hz), 5.30 (IH, d.y 10.8Hz). 5.83-5.87 (IH. m), 6.82-6.99 (ra), 7.16-7.23 
(m), 7.88-7.91 (m) (total 4H); MS (NH3DCI) miz 521 (MH+). mJz 539 (MNH4+). 

Step 2. Mutilin 14-(A^-trichioroacetylcarbamate) 

(37?)-3-Dcoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo.4.ep/.mutilin 14-(/V- 
20 trichioroacetyicarbamate) (1 .8 g. 2.97 mmol) in dioxane (10 ml) was treated with 

a saturated solution of zinc chloride in cone. HCl (2.0 ml) as described in 

Example 1 Step 2. The title compound was isolated as a solid (901 mg, 60%); 

Vmax (CH2CI2) 3406, 1803. and 1736 cm-1; 1h NMR (dg-acetone) 0.89 (3H. d.y 

6.8Hz), 1.01 (3H,d.y6.4Hz). 1.11-2.22 (17H, m).2.55 (IH, dd.y 15.4. lO.lHz). 
25 2.91-2.96 (IH, m), 3.19 (3H. s). 3.45-3.55 (IH, m). 5.00 (IH. d.y 17.6Hz). 5.31 

(IH, d,y 10.7Hz), 5.88 (IH, d.y lO.OHz). 6.74 (IH, dd.y 17.5, 10.7Hz), 10,59 

(IH broad s); MS (ESI -ve ion) mIz 506 ((M.H)'). 

Step 3. Mutilin 14^rbamate 

Mutiiin l4.(A/-trichloroacctylcari)amate) (300mg) was dissolved in CH2a2 (2 
30 ml) and merfianol (2 ml) before treating with potassium carbonate (122 mg, 0.9 
mmol). The reaction was stirred at room temperature for 4 hours before diluting 
with CH2a2. The organic phase was washed with water (twice) followed by 
saturated sodium chloride solution, and the solvent removed under reduced 
pressure. Trituration of the residue gave the title compound as a white solid (179 
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mg, 85%); v„ax (CH2a2) 3538. 3421. 1725. and 1582 cm**; NMR (CDOs) 
0.79 (3H, d, J 6.4Hz)7o.86 (3H. d. 7 7.0Hz), 1.17 (3H. s). 1.39 (3H, s) 
superimposed on 1.38-1.79 (lOH, m), 2.02-2.25 (IH, d. J 8.6Hz). 2.09 (IH, broad 
s). 2.17-2.31 (2H,ni). 2.36 (IH. quint, /6.9Hz). 3.35 (IH. broad t), 4.52 (2H. 
5 broad s), 5.21 (IH. dd, J 17.4. 1.5Hz). 5.36 (IH, dd. / 1 1.0. 1.5Hz). 5.62 (IH. d. 
J 8.5Hz) 6.57 (IH, dd. J 17.4. 10.9Hz); MS (NH3DCI) miz 364 (MH+). nUz 381 
(MNH4+). 



Example 8. Mutilin 14-(iV-benzylcarbamate) 

Step 1. (3/r)-3-Deoxo-ll>deoxy-3-methoxy-Il*oxo-4>e/»'-mutilin 14-(N- 
10 benzylcarbamate) 

(3/?)-3-Deoxo>ll-deoxy'-3-niethoxy-ll-oxo-4-epi-muniin (336 mg, 1.0 mmol) 
was dissolved in dry CH2CI2 (5 ml) and treated with benzyl isocyanate (0.16 ml, 
1.30 mmol) and NT^'-di-iso-propyleihylamine (5 drops) and the reaction was 
carried out as described in Example 5, Step 1. The title compound was isolated 

15 as a white foam (432 mg. 95%); v„j„ (CH2a2) 3444, 2930. 1711, 1698, and 
1456 cm-l; IR NMR (CDOs) 0.87 (3H. d, J 6.8Hz). 0.98 (3H. d. J 6.4Hz), 1.18 
(3H, s) and 1.19 (3H. s) both superimposed on 1.02-1.54 (6H. m). 1.67 (IH. d. J 
15.2Hz). 1.70 (IH. d.y 1 1.3Hz), 1.93-2.04 (2H. m). 2.15-2.23 (IH, m), 2.42 (IH. 
dd. J 15.1. lO.OHz). 2.95 (IH, q. J 6.4Hz). 3.22 (3H. s), 3.42-3.51 (IH, m), 4.32 

20 (IH. dd. / 14.9. 5.5Hz). 4.52 (IH. dd. J 14.9. 6.4Hz). 4.95 (IH. broad s), 5.01 
(IH, d. y 17.6Hz), 5.32 (IH. d. J 10.7Hz), 5.69 (IH. d. J 9.8Hz). 6.79 (IH. dd, J 
17.5. IO.6H2). 7.26-7.37 (5H. m). 

Step 2. Mutilin 14-(^-benzyicarbamate) 

(3i?)-3-Deoxo- 1 l-dcoxy-3-methoxy- 1 1 -oxo-4-epi-mutilin 14-(A/- 
25 benzylcarbamate) (400 mg. 0.85 mmol) in dioxane (5ml) was treated with a 

saturated solution of zinc chloride in cone. HCl (1.0ml) as described in Example 
1 Step 2. The title compound was isolated as a foam (329 mg. 82%); ytaan 
(CH2a2) 3626. 3563. 2934, 1718. 1581. and 1510cm-»; ^H NMR (CDQa) 0.77 
(3H, d, J 5.9Hz). 0.86 (3H, d. / 7.0Hz). 1.17 (3H. s) and 1.39 (IH, s) 
30 superimposed on 1.08-1.80 (8H. m). 1.99-2.07 (3H. m). 2.17-2.24 (2H. m). 2.39 
(IH, quint, / 6.9Hz). 3.35 (IH. dd. / 10.8. 6.7Hz). 4.31 (IH. dd. J 5.9Hz). 4.41 
(IH. dd, / 16.0. 6.2Hz). 4.90 (IH. broad t), 5.20 (IH. d. / 17.3Hz). 5.36 (IH. d. J 
10.9Hz), 5.69 (IH. d. J 8.4Hz). 6.61 (IH. dd. J 17.4. 1 l.OHz). 7.24-7.43 (5H. m); 
MS (EI) m/z 391 (M-^); MS (NH3DCI) mIz 392 (MH+). 
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10 



30 



Example 9. Mutilin 14-(A^.(Benzylainmosulfonyl)carbamate] 

Stepl. (3lf).3.Deoxo-lI-deoxy.3-methoxy-lI^xo-4.<r/w.mutiIin 14.[^- 
(chlorosuifonyOcarbamate] 

(3/?)-3-Dcoxo-l l-dcoxy-3-mcthoxy.ll-oxo-4-epi-mutilin (1.0 g, 2.97 mmol) was 
dissolved in dry CH2a2 (5 ml) and treated with chlorosulfonyl isocyanaie (0.284 
mi, 3.30 mmol) and the reaction was canied out as described in Example 5. Step 
1. The title compound was isolated as a white foam (1.03 g, 75%); v„ax 
(CH2CI2) 3331. 2929, 1765, 1698. and 1441 cm-l; NMR (CDCI3) 0.93 (3H. 
d. J 6.9Hz). 1.02 (3H. d. / 6.4H2). 1.20 (3H. s) and 1.26 (3H. s) and 1.82 (IH, d. 
y 15.2Hz) all superimposed on 1.22-2.26 (5H, m). 2.60 (IH. dd,y 15.4. 10.2Hz),' 
2.95 (IH, q, y 6.4Hz), 2.97 (3H, s). 3.46-3.55 (IH. m). 5.02 (IH. d, J 17.5H2). ' 
5.33 (IH, d,y 10.7Hz). 5.88 (IH, d.y lO.lHz). 6.68 (IH. dd.y 17,5, 10.7Hz).' 

Step 2. (3^)-3-Deoxo.lI.deoxy.3-methoxy-ll.^xo.4^/w-inutilin M-fAT- 
(benzylaminosulfonyl)carbainate] 

15 (3^)-3-Deoxo-ll-deoxy-3-methoxy-lI-oxo-4-£pi-niutiIin 14-[A^- 

(chlorosulfonyl)carbamate] (300 mg. 0.65 mmol) was dissolved in dry 
dichloromethane under an atmosphere of argon. The soludon was treated with 
benzylamine (0.077 ml. 0.71 mmol) followed by ffiethylamine (0.1 ml, 0.71 
mmol). After 12 hours stirring at room temperature the reaction was diluted with 
20 dichloromediane and washed with water and saturated sodium chloride solution. 
After drying (MgS04) the crude material was purified by chromatography on 
silica gel eluting with 1:4 ethyl acetate - hexane. The tide compound was isolated 
as a foam (233 mg, 65%); v„a, (CH2CI2) 3370, 2981. 2930, 1734. 1698, and 
1456cm-l: 'H NMR (CDCI3) 0.88 (3H.d.y 6.8Hz). 0.99 (3H.d.y 6.4Hz), 1.19 
25 (3H. s). 1.21 (3H.S). 1.54(lH,d,y 15.4Hz). 1.72 (IH, d.y 11.3Hz), 1.07-1.74 
(6H, m). 1.93-2.02 (2H. m). 2.14 2.23 (IH. m). 2.44 (IH. dd.y 15.2. 10.2Hz). 
2.84 (IH, q. y 6.5Hz). 3.21 (3H. s). 3.38-3.47 (IH. m), 4. 19 (IH, dd. J 13.6. 
5.3H2), 4.30 (IH. dd,y 13.7, 6.9Hz), 5.02 (IH. d.y 17.5Hz). 5.30 (IH, d.y 
10.7H2). 5.40 (IH. broad t.y -5.7Hz) 5.74 (IH, d, J lO.OHz). 6.56 (IH, dd, J 
17.5. 10.7Hz). 7.35 (5H, broad s), 7.50 (IH, bioad s); MS (NH3DCI) m/z 564 
(MNH4+): MS (EI) m/z 546 (M+). C29H42N2O6S requires 546.2764. Found: 
546.2764. 

Step 3: Mutilin 14-[Ar.(Benzyiaminosuironyl)carbaniate] 

(3^)-3-Deoxo- 1 l-deoxy-3-methoxy-l l.oxo-4-epi-mutilin 14-fA/- 
(benzylaminosulfonyl)carbamatej (233 mg, 0.43 mmol) in dioxane (4 ml) was 



wo 97/25309 



PCT/EP96/0S874 



neated with a saturated solution of zinc chloride in cone. HQ (0.5 ml) as 
described in Example 1 Step 2. The dtle compound was isolated as a foam (169 
mg, 82%); v^a, (CH2CI2) 3562, 3372, 2934. and 1734 cm'l; NMR iCDCl^) 
0.79 (3H, d. J 6.8Hz), 0.88 (3H. d. J 7.0Hz), 1.20 (3H, s), 1.40 (IH, s). 1.47 (IH. 
5 d.y lO.THz), 1. 10- 1.8 1 (10H,m). 2.08-2.32 (5H,m). 3.36 (lH,dd. 710.3. 
6.7Hz), 4.19 (IH. s). 4.20 (IH, s), 5.26 (IH, dd, / 17.3, 1.4Hz), 5.37 (IH, dd.y 
10.9, 1.3Hz), 5.34-5.39 (IH, m), 5.72 (IH, d,y 8 JHz), 6.46 (IH, dd.i 17.4. 
1 l.OHz), 7.28-7.37 (5H. m); MS (NH3DCI) m/z 550 (MNH4+). 

Example 10. Mutilin 14-[A^-(2,6-Dichloropyridin-4-yl)carbainate] 

10 Step 1. (3l?)>3-Deoxo-ll-deox.v-3'methoxy.ll'Oxo^-«/;i-mutilin 14.(Ar.(2,6> 
dichloropyridin>4-yl)carbamate] 

(3/?)-3-Deoxo-l l-deoxy-3-meihoxy-l l-oxo-4-e/7i-muulin (336 mg, 1.0 mmol) 
was dissolved in dry CH2CI2 (5 ml) and treated with 2,6-dichloropyridine-4- 
isocyanate (283 mg, 1.5 mmol) and A/^-di-iso-piopylcthylamine (5 drops) and 

15 the reaction was earned out as described in Example 5. Step 1 . The tide 

compound was isolated as a white foam (589 mg, quant); Vfoax (CH2CI2) 3407, 
3295, 2981, 1734. 1698, 1575 and 1502 cm->; ^H NMR (CDCi^) 0.83 (3H, d,/ 
6.9Hz), 1.01 (3H. d,y 6.4Hz). 1.20 (3H, s), 1.21 (3H, s), 1.08-1.56 (6H, m) 1.64 
(lH,d.y 15.3Hz), 1.74(1H, d,y 11.3Hz). 1.94-2.05 (2H,m), 2.16-2.30 (IH, m). 

20 2.50 (IH. dd, J 12.7. 6.4Hz), 2.91 (IH, q, J 6.2Hz), 3.23 (3H, s). 3.41-3.48 (IH, 
m), 5.04 (lH,d, J 17.5Hz). 5.36 (IH. 6, J 10.7Hz), 5.80 (IH, d,y 9.9Hz). 6.65 
(IH, dd, J 17.6. 10.7Hz), 7.07 (IH, broad s), 7.34 (IH, s), 7.44 (IH, s); MS 
(NH3DCI)m/z523 (MH+). 

Step 2. Mutilin 14-[Ar.(2,6-Dichloropyridin-4-yl)carbaniate] 

25 (3/?)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-c/7/-mutilin 1 4-fyV-(2.6- 

dichloropyridin-4-yl)carbamateJ(569 mg, 1.0 mmol) in dioxane (5 ml) was 
treated with a saturated solution of zinc chloride in cone. HQ (1.5 ml) as 
described in Example 1 Step 2. The title compound was isolated as a foam which 
was crystallised from ethyl acetate/hcxane(266 mg, 52%), m.p. (EtOAc/ hcxane) 

30 237" C; v„a, (CH2CI2) 3404, 2926. 1739. 1719, 1579, and 1507 cm-»; ^H NMR 
(CDQs) 0.61 (3Hrd. J 6.2Hz). 0.77 (3H. d. J 7.0Hz). 0.96-1.08 (4H. m),0.96- 
1.08 (lOH, m). 1.90-2.27 (6H, m). 3.20-3.26 (2H, m), 5.07 (IH, dd, / 17.4, 

I. 4H2), 5.22 (IH. dd,y 10.9, 1.3Hz), 5.58 (IH, d, J 8.3Hz), 6.34 (IH, dd,y 17.4, 

II. OH2), 7.34 (2H, s); MS (EI) m/z 508 (M+); MS (NH3DCI) mJz 509 (MH+). 
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Example 11. Mutilin-14-(A^^.Diinethylcarbainate) 

Step 1. (3Jt)-3-Deoxo-ll-deoxy-3-methoxy-lI-oxo-4^pi-inutiIin 14.(yv^. 
dimethylcarbamate) 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-ff;7/-mutilin (336 mg, 1.0 tnmol) 
5 was dissolved in pyridine ( 10 ml) before treating with A///-dimethylcarbanioyI 
chloride (0.12 ml, 1.3 mmol). The reaction was warmed to reflux under an 
atmosphere of argon. Further ponions of N.N-dimeihylcarbamoyl chloride (0.12 
ml, 1.3 mmol) were added to the reaction at 5 daily intervals during its duration. 
After 14 days at reflux the reaction was allowed to cool and then partitioned 

10 between ethyl acetate and 1 .OM HCl. The organic phase was separated and 

washed with water followed by saturated sodium chloride solution. After drying 
(MgS04) the crude material was purified by chromatography on silica gel, 
loading in PhCH3 and cluting with 1:9 ethyl aceute - hexane. The title 
compound was isolated as a white solid (158 mg, 40%); v^gx (CH2CI2) 2931, 

15 1693. and 1456 cm->; NMR (CDCI3) 0.87 (3H, d, J 6.7Hz). 0.98 (3H, d, / 
6.4Hz), 1.20 (3H, s) and 1.26 (3H, s) both superimposed on 1.07-1.74 (6H, m), 
1.99-2.04 (2H. m), 2.16-2.24 (IH. m), 2.82 and 2.92 (3H. s+s), 2.92 (IH, m). 
3.21 and 3.23 (3H, s+s), 3.46-3^6 (IH, m), 4.28 and 4.76 (ABq.y 15.2Hz) with 
4.32 and 4.76 (ABq, J 15.7Hz) (total 2H), 5.01 (IH, d. J 17.6Hz), 5.32 (IH, d,J 

20 10.2Hz),5.72(lH,d,y9.9Hz),6.79-6.90(lH,m), 7.22-7.31 (5H,m). 

Step 2. Mutiiin-14.(Ar,A'.dtmethylcarbamate) 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-cpj-murilin 14-(N^- 
dimethylcarbamate) (158 mg, 0.40 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (0.5 ml) as described in Example 

25 1 Step 2. The title compound was isolated as a solid (74 mg, 49%); 

(CH2CI2) 3564, 2933. 1734, 1692, and 1454 cm-l; ^H NMR (CDCI3) 0.73 (3H. 
d,7 6.4Hz), 0.84 (3H. d, 7 7.1Hz). 1.16 (3H, s) and 1.36 (IH. d./ 1 6.0Hz) and 
1.45 (3H. s) all superimposed on 1.08-1.80 (5H. m), 2.00-2.10 (2H, m). 2.18-2.26 
(2H. m). 2.37 (IH, quint., J 6.9Hz), 2.86 (3H, s). 2.90 (3H, s), 3.34 (IH, dd, J 

30 1 1.3. 6.6Hz), 5.20 (IH, dd, 7 1 7.4, 1 .7Hz), 5.36 (IH. dd. J 1 1.0. 1 .6Hz). 5.67 
(IH, d, J 8.4Hz). 6.65 (IH, dd,y 17.4, 1 l.OHz); MS (EI) nUz 391 (M+): MS 
(NH3DCI) mJz 392 (MH+). 
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Example 12. 14-0-(Indolinylcarbonyl)inutilin 

Step 1. (3/7)0-Deoxo41-deoxyO-methoxy-ll-oxo-4-epi*mutilin 14- 
chloroformate 

Method 1 

5 (3/?)-3-Deoxo-l l-deoxy-3-mcthoxy-l l-oxo-4-epi-mutilin (1.0 g, 2.97 iiunol) was 
dissolve in dry tetrahydrofuran (10 ml) under an atmosphere of argon. The 
reaction was cooled to O^'C and treated with trichloromethylchloroformate (0.215 
ml, 1.48 mmol) followed by trieihylamine (0.495 ml, 3.56 mmol). The 
heterogeneous mixture was stirred at room temperature for 2 hours and then 

10 treated with funher trichloromethylchloroformate (0.215 ml, 1.48 mmol) and 
triethylamine (0.495 ml, 3.56 mmol). After a further two hours more 
trichloromethylchloroformate (0.108 ml, 0.74 mmol) and triethylamine (0.250 
ml, 1,78 mmol) were added. The reaction was diluted with tetrahydrofuran (30 
ml) and toluene (10 ml). After washing with saturated sodium chloride the 

15 organic phase was separated and dried (MgS04). Removal of solvent gave a 
yellow oil which crystallised on standing (1.42 g, quant). Purificadon of a 
portion of this solid (286 mg) was accomplished by chromatography on silica gel, 
loading and eluting with 1:19 ethyl acetate * hexane. The utle compound was 
isolate as a white crystalline solid (145 mg, 62%); v^j^ (CH2CI2) 1765, 1732, 

20 1699, and 1458 cm-^; NMR (dg-acetone) 0.94 (3H, d, J 6.8H2), 1.00 (3H, d, J 
6.4Hz), { 1.21 (3H, s) 1.27 (3H, s), 1.78 (IH, d,y 1 1.3Hz), 1.91 (IH, d,y 15.7H2) 
} all superimposed on 1.1 1-2.26 (9H, m), 2.63 (IH, dd, J 15.6, 10.3Hz), 2.82 
(IH, q, obscured by HOD), 3.14 (3H, s), 3.49-3.53 (IH, m), 5.02 (IH, d, J 
17.6Hz), 5,35 (la d,7 10,7Hz), 5.83 UK dj 10.2Hz), 6.52 (IH, dd,y 17.6, 

25 10.7Hz). 

Method 2 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-c/?/-mutilin (1.0 g, 2.97 mmol) was 
dissolved in toluene under an atmosphere of argon. The solution was cooled to 
0*^0 and treated with phosgene (2.82 ml of 12.5% w/w solution in toluene, 3.56 

30 nmiol) followed by pyridine (0.24 ml, 2.97 mmol). The heterogeneous reaction 
mixture was stirred at room temperature. After 2 and 12 hour intervals the same 
quantities of phosgene and pyridine were added. The reaction mixture was then 
diluted with toluene (40 ml) and washed with saturated sodium chloride solution 
adding just enough water to completely dissolve all the solid in the aqueous 

35 phase. After drying (MgS04) the material was purified by chromatography on 
silica gel to give the title compound as a crystalline solid (926 mg, 78%). 
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Step 2. (3J?)-3-Deoxo-ll-deoxy.3-methoxy-lI-oxo-14-0-(indoiinylcarl>onyl). 
4-«pj*mutilin 

(3/?)-3-Deoxo-l I-deoxy-3-methoxy-l l-oxo-)-4-e/7i-mutilin 14-chiorofonmte 
(300 mg, 0.75 mmol) was dissolved in dry CH2CI2 whilst under an atmosphere 
5 of argon. TTie solution was treated with indoline (268 mg. 2.2 mmol) and the 
reaction stirred at room temperature for 15 minutes. The mixture was diluted 
with CH2CI2 and washed sequentially with 1 .OA/ HCl followed by water and 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
the solvents removed by evaporation under reduced pressure. Purification was 

1 0 achieved by chromatography on silica gel loading and eluting with 1 :9 cdtyl 
acetate - hexane. The title compound was isolated as a foam (308 mg, 86%); 
Vmax (CH2CI2) 2930. 1731. 1696, and 1602 cm-l; NMR (d^-acetone) 0.85- 
0.91 (3H, m), 1.02 (3H. d. J 6.4Hz), 1. II -1. 79 (14H, m), 1.90-2.23 (3H, m).2.42- 
2.63 (IH, m). 3.01 (IH, q. J 6.4Hz), 3.18-3.27 (5H, m), 3.50-3.59 (IH. m). 4.04- 

15 4.18 (2H, m), 4.99 (IH. d. J 17.6Hz). 5,30 (IH. d, J 10.8Hz). 5.83-5.87 (IH. m). 
6.82-6.99 (m). 7.16-7.23 (m), 7.88-7.91(m) (total 4H); MS (EI) miz 479 (M+). 
(NH3DCD m/z 480 (MH+). 

Step 3: 14^-(Indolinylcarbonyl)mutilin 

(3^)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -0x0- 1 4-^(indoIinylcarbonyI)-4-e/>i- 
20 mutilin (260 mg, 0.54 mmol) in dioxane (5 ml) was ureated with a saturated 

solution of zinc chloride in cone. HCl (0.5 ml) as described in Example 1 Step 2. 

The title compound was isolated as a solid which was crystallised from CH2CI2 - 

hexane(195 mg, 77%); v^^x (CH2CI2) 3627. 3563, 2934, 1734, 1697. 1602. 

1487. and 1407 cm-l; NMR (CDCI3) 0.76 (3H, m), 0.89 (3H. d, J 7.1Hz), 
25 1.06-1.83 (16H. m), 2.14-2.29 (4H. m), 2.44 (IH. quint. / 6.9Hz). 3.12 (2H. t. J 

8.6H2), 3.38 (IH. m). 3.94-4.04 (IH. m). 5.22 (IH, dd.y 17.5. 1.5Hz). 5.38 (IH. 

dd.y 11.0, 1.5Hz). 5.72-5.86 (IH. m). 6.58-6.64 (IH, m). 6.92-6.98 (m), 7.19- 

7.22 (m), 7.89-7.92(m) (total 4H); MS (El) mtz 465 (M+). C29H39NO4 requires 

465.2879, Found: 465.2885. 

30 Example 13. Mutilin 14-(/V.(2-HvdroxyetliyI)carbamate] 

Stepl. (3J?)>3-Deoxo-ll-deoxy.3*methoxy-ll-oxo-4-«p{-mutilin 14.[^-(2- 
hydroxyethyOcarbamate] 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-ll-oxo-)-4-^/-mutilin 14-chloroformate 
(300 mg, 0.75 mmol) (prepared as described in Example 12, Step 1, Method 2) 
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was dissolved in dry dichloromechane (S ml) and created with ethanolamine 
(0.137 ml 225 mmoi) and reacted as described in Example , Step 1. The title 
compound was isolated as a foam (323 mg, quant.)* 

(CH2a2) 3616, 3446. 

2931, 1699, and 1513 cm-l; NMR (CDO^) 0.85 (3H. d. J 6.9Hz). 0.98 (3H. 
5 d.J 6.4Hz). 1 .23 (6H, s), 1 .61(1 H, d, exchange in D2O) superimposed on 0.95- 

I. 72 (7H, m), 1.93-2.04 (2H, m). 2.14-2.36 (IH. m), 2.41 (IH. dd, J 15.2. 
10.1Hz), 2.93 (IH, q.y 6.4Hz). 3.22 (3H, s). 3.37-3.48 (3H. m). 3.72 (2H, m. 
collapses to t in D2O. J 5.0Hz). 5.00 (IH, d, J 17.6Hz) superimposed on 5.04 
(IH, broad s) 5.29 (IH. d, J IO.8H2), 5.69 (IH, d. /9.9Hz). 6.73 (IH, dd,/ 17.5, 

10 10.6Hz); MS (NH3DCI) m/z 422 (MH+), mJz 439 (MNH4"^). 

Step 2. Mutilin 14.[Ar.(2.Hydroxyethyl)carbainate] 

(3^?)-3-Dcoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-epi-mutiUn 14-(A/-(2- 
hydroxyeihyOcarbamate] (300 mg, 0.56 mmol) in dioxane (5 ml) was treated 
with a saturated solution of zinc chloride in cone. HCl (0.5 ml) as described in 

15 Example 1 Step 2. The title compound was isolated as a solid which was 

crystaUised from CH2CI2/ hexanc(108 mg. 47%); v^ax (CH2CI2) 3620. 3564. 
3446. 2937. 1733, 17I2, 1512. and 1455 cm-'; ^H NMR (CDCI3) 0.76 (3H, d,J 
6.4Hz).0.86 (3H, d, 7 7.0Hz). 1.08-1.81 (16H,m) (including 1.16 (3H.s). 1.40 
(3H, s)). 2.08 (IH. broad s) superimposed in 1.98-2.13 (IH, m), 2.18-2.24 (2H, 

20 m), 2.39 (IH, quint, J 6.9Hz), 3.31-3.38 (3H, m), 3.68 (2H, m, collapses to t in 
D2O, J 5.0Hz). 4.98 (IH. broad t). 5.20 (IH, dd, / 17.5. l.5Hz). 5.35 (IH. dd, / 

II. 3. 1.5Hz), 5.64 (IH. d. J 8.3Hz), 6.56 (IH. dd, J 17.4, 1 l.OHz); MS (EI) nt/z 
484 (M+). C23H37NO5 requires 407.2762, Found: 407.2670. 

Example 14. Mutilin 14-(N-Methyl-A^-benzylcarbamate) 

25 Stepl. (3Jf)-3-Deoxo-ll-deoxy-3-inethoxy-ll-oxo-4-ept-mutllln 14-(A?- 
methyi-Af-benxylcarbamate) 

(3/?)-3-Deoxo-ll-deoxy-3-methoxy-l l-oxo-)-4-epi-mutilin 14-chlorofonnate 
(300 mg, 0.75 mmol) (prepared as described in Example 12, Step 1, Method 2) 
was dissolved in dry dichloromethane (5 ml) and treated with N-methyl- 

30 benzylamine (0.293 ml, 2.25 mmol) and reacted as described in Example , Sttp 1. 
The title compound was isolated as a foam (323 mg, 90%.); (CH2a2) 
2981, 2929, 1698, and 1454 cm->; ^H NMR (CDQs) 0.87 (3H, d, J 6.7Hz). 0.98 
(3H, d, J 6.4Hz), 1.20 (3H. s) and 1.26 (3H, s) bodi superimposed on 1.07-1.74 
(12H. m), 1.99-2.04 (2H. m), 2. 16-2.24 (IH. m). 2.82 and 2.92 (3a s+s), 2.92 

35 (IH, m). 3.21 and 3.23 (3H, s+s), 3.46-3.56 (IH, m). 4.28 and 4.76 (ABq. J 
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15.2Hz) with 4.32 and 4.76 (ABq. J 15.7Hz) (total 2H). 5.01 (IH. d. 7 17.6Hz), 
5.32 (IH. d,y 10.2Hz). 5.72 (IH, d,y 9.9Hz). 6.79-6.90 (IH.m). 7.22-7.31 (5H. 
m); MS (NH3DCI) miz 482 (MH+). miz 499 (MNH4+); MS (EI) miz 481 (M+). 
C30H43NO4 requires 481.3192. Found: 481.3199. 

Step 2. Mutllin 14-(A^.Methyl-Ar.benzylcarbainate) 

(3/f)-3-Deoxo-l l-dcoxy-3-mcihoxy-l l-oxo-4-c/7i-muiiIin 14-(N-methyl-A/- 
benzylcarbamate) (270 mg, 0.56 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (0.5 ml) as described in Example 
1 Step 2. The title compound was isolated as a solid (187 mg. 72%); v,^ 
(CH2CI2) 3656. 3564, 2932, 1734. 1688. and 1453 cm->; ^H NMR (CDCI3) 0-76 
(3H, d. J 5.9Hz). 0.86 (3H. d, J 7.0Hz). 1.41-1.81 (15H, m). 1.97-2.42 (5H. m). 

2.78 and 2.89 (3H, s+s), 3.32-3.38 (IH. m). 4.24 and 4.34 (IH, d-Kl.y 15.8Hz). 
4.61 (IH, d. J 15.3Hz), 5.32 (IH. d, J 17.5Hz). 5.38 (IH, d,y 10.8Hz). 5.75 (IH, 
d, y 8.3Hz). 6.56-6.73 (IH. m). 7.20-7.31 (5H, m); MS (EI) miz 467 (M+); MS 
(NH3DCI)m/r468(MH+). 

Example 15. 14-0>(Morpholinocarbonyi)inutilin 

Step 1. (3i?)-3-Deoxo-ll.deoxy-3-methuxy-ll-oxo-14-0- 
(iiiorphoiinocarbonyl)>4-epi.inutilin 

Morpholine (0.2 ml. 2.29 mmol) was added to a solution of (3^^)-3-deoxo-ll- 
deoxy-3-mcthoxy-l l-oxo-4-cp/-mutilin 14-chloroformate (300 mg, 0.75 mnjol) 
(Exanq)le 12. Step 1, Method 2) in dichloromeihane (5 ml) under an atmosphere 
Of argon. After two days the reaction was diluted with dichloromethane and 
washed with \M HCl. The organic pha.se was dried (MgS04) and the solvent 
removed to afford the crude product. Chromatography on silica gel afforded tiie 
title compound (193 mg, 57%); v^a, (CH2a2) 169lcm-l. ^HNMR iCDC[^) 

6.79 (IH, dd, y 17.6, 10.7Hz), 5.86 (IH, d7y 9.9Hz). 5.31 (IH, d. J 10.7Hz), 
5.01 (IH. d. y I7.6H2). 3.66 (4H. m). 3.49 (5H. m). 3.22 (3H. s), 2.93 (IH. q, J 
6.4H2). 2.43 (IH, dd, J 15.2, lO.OHz), 2.20 (IH, m ). 1.99 (2H. m). 1.72 (IH. d. J 
11.3 Hz). 1.63 (IH. d.y 15.2 Hz). 1.52-1.20 (5H. m), 1.23 (3H.s), 1.20 (3H, s), 
1.09 (IH. m), 0.98 (3H, d, J 6.4Hz), 0.89 (3H, d. J 6.9Hz). MS(EI), nUz 447 (M+) 
Found: 447.2990. C26H41 NO5 requires 447.2985. 

Step 2. 14-0-(Morpholinocarbonyl).inutiiin 

The product of Step 1 (153 mg, 0.34 mmol) in dioxane (5 ml) was treated widi a 
saturated solution of zinc chlwide in cone. HCl (1 ml), as for Example 1 Step 2, 
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to afford the tide compound (81 mg, 55%); (CH2CI2) 3563. 1733. and 1689 
cm-l. 1h NMR (CDa3)6.62 (IH, dd.y 17.4. II.OH2). 5.70 (IH. d. / 8.4Hz). 
5.37 (IH. dd, y 11.0, 1.6Hz), 5.21 (IH. dd, J 17.4, 1.6H2). 3.62 (4H, m), 3.43 
(4H, m), 3.35 (IH. d, 7 1 1.2. 6.6 Hz). 2.36 (IH. quintet, 7 7.0Hz). 2.22 (2H, ra). 
5 2.10 (IH, br), 2.04 (IH. m), 1.81-1.57 (4H. m). 1.54-1.34 (4H. m). 1.43 (3H, s). 
1.19 (IH, m), 1.17 (3H, s), 0.86 (3H, d. J 7.0Hz). 0.74 (3H, d, J 6.5Hz). MS(EI) 
mJz 433 (M+) Found: 433.2834, C25H39NO5 requires 433.2828. 

Example 16. Mutilin 14-(N-methyl-yV-phenylcarbamate) 

Step 1. (3i?)-3-Deoxo-ll-deoxy.3>niethoxy>ll-oxo*4«e|;i'«miitiltn 14-(iV> 
10 tnethyUyV'phenvlcarbamate) 

N-Methylaniline (0.3 ml, 2.32 mmol) was reacted with (3/?)-3-deoxo-l l-deoxy-3- 
methoxy-1 l-oxo-4-€?pi-mutilin 14-chloroformate (300 mg, 0.75 mmol) (Example 
12, Step 1, Method 2) in dichloromethane (5 ml), as for Example 12 Step 2. to 
afford the title compound (287 mg. 81%); Vn,ax (CH2CI2) 1693 cm'^; ^H NMR 
15 (CDa3) 7.37 (2H. m), 7.24 (3H. m). 6.83 (IH. m), 5.69 (IH, m), 5.30 (IH. d, J 
10.7Hz), 5.00 (IH, d, J 17.5Hz), 3.45 (IH, m). 3.32 (3H, s). 3.19 (3H, s). 2.92 
(IH, m), 2.41 (IH, m). 2.18 (IH.m), 1.99 (2H, m), 1.74-1.58 (3H. m). 1.38-1.02 
(1 IH, m), 0.97 (3H, d, J 6.4Hz), 0.82 (3H, m); MS(EI) mJz 467 (M*) Found: 
467.3040, C29H41NO4 requires 467.3036. 

20 Step 2. Mutilin 14-(N>methyl.Ar-phenylcarbainate) 

The product of Step 1 (270 mg. 0.58 mmol) in dioxanc (5ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2. 
to afford the title compound (172 mg, 66%); v^a, (CH2CI2) 3562, 1734, 
1691cm-l; ^H NMR (CDCI3) 7.34 (2H, m). 7.20 (3H, m). 6.64 (IH. dd, J 17.3. 
25 11.0Hz).5.71 (lH,m).5.38(lH.d,7 10.7Hz), 5.23 (IH. d,/ 17.6Hz), 3.33 (IH, 
dd, J 11.2, 6.7Hz). 3.28 (3H, s). 2.38-2.05 (5H. m). 1.78-1.07 (9H, m). 1.58 (3H. 
s), 1.18 (3H, s). 0.85 (3H. d. ./ 7.0Hz). 0.74 (3H, m); MS(EI) m/z 453 (M+) 
Found: 453.2884. C28H39NO4 requires 453.2879. 



26 



wo 97/25309 



PCT/EP96/05874 



Example 17. Mutilin 14.[Ar.(3.dimethylaminopropyl)carbainate] 

Step 1. OJIVa-Deoxo-ll-deoxyO-methoxy-ll-oxtM-e^w-mutilin 14-[Ar.(3. 
diinethylaininopropyl)carbamate] 

3-Diiiicihylaminopropylamine (0.07 ml. 0.56 mmol) was reacted with (3R)-3- 
5 deoxo-I l-deoxy-3-mcihoxy- 1 l-oxo-4-epi-mutiIin 14-chlorofonnaie (170 mg, 
0.43 mmol) in dichloromcthane (3 ml), as for Example 12 Step2, to afford the 
title compound (147mg, 74%); (CH2a2) 3447, 1698cm-l, NMR 
(CDQa) 6.78 (IH, dd. J 17.5. lOJHz). 5.62 (IH. dd. J 9.9Hz). 5.52 (IH, m). 
5.29 (IH, d, J 10.7Hz), 4.99 (IH. d, / 17.5Hz). 3.48-3.15 (3H, m), 3.21 (3H, s). 
10 2.94 (IH, q. J 6.4Hz), 2.42 (IH, m), 2.33 (2H. t, J 6.7Hz), 2.21 (6H. s). 2.16 (IH, 
m), 1.98 (2H. m). 1.83 (IH, br). 1.67 (5H. m). 1.47 (IH, m), 1.30-1.05 (3H. m). 

I. 18 (6H, s). 0.97 (3H, d. / 6.4Hz), 0.85 (3H, d. J 6.9Hz), MS(EI) mJz 462 (M+) 
Found: 462.3457, C27H46N2O4 requires 462.3458. 

Step 2. Mutilin 14.{^.(3.dimethylaminopropyl)carbamateJ 

15 The product of Step 1 (141 mg, 0.3 mmol) in dioxane (3 ml) was treated with 
concentrated HCl (1 ml), and stirred at room temperature for 24h. The reaction 
was carefully partitioned between ethyl acetate and saturated sodium hydrogen 
carbonate and the aqueous phase rcextracted with ethyl acetate. The combined 
organics were dried (MgS04) and concentrated to afford the title compound 

20 (123mg. 90%); v„3, (CH2CI2) 3447. 1 733, 1708cm-l ; ^H NMR (CDQs) 6.61 
(IH. dd. J 17.4, 1 l.OHz), 5.63 (IH, d, J 8.4Hz). 5.35 (2H, includes IH. dd. J 

II. 0. 1.5Hz). 5.19 (IH, dd, J 17.4, 1.6Hz). 3.22 (3H, m). 2.35 (4H, m). 2.19 (6H. 
s). 2.00 (2H, m). 1.68 (7H, m), 1.42 (7H. m). 1.16 (3H, s). 1.15 (IH, m), 0.85 
(3H. d. J 7.0Hz). 0.76 (3H, d, J 6.0Hz); MS(EI) m/z 448 (M+) Found: 448.3302. 

25 C26H44N2O4 requires 448.3301. 



Example 18. Mutilin 14-(A^.hydroxy carbamate) 

Step 1. (3J?).3.Deoxo.n.deoxy.3.metlioxy-llH»xo^-epi-mutllin 14.(A^. 
hydroxycarbamate) 

Hydroxylamine hydrochloride (50mg. 0.72mmol) was reacted with (3i?)-3-deoxo- 
1 l-deoxy-3-methoxy-l l-oxo-4-cpi-mutilin 14.chlorofonnate (150 mg. 0.38 
mmol) and ditropropylethylamine (0.2 ml. 1.15 mmol) in dichloromcthane (3 
ml), as for Example 12 Step2, to afford the title compound (80mg, 54%); 
(CH2a2) 3534, 1720. 1698 cm-i; 1h NMR (CDCI3) 7.18 (IH. s). 6.67 (2H 
includes IH. dd. J 17.5, 10.6Hz). 5.73 (IH. d./ 9.9Hz). 5.29 (la d, 7 10.7Hz). 
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5.02 (IH, d, 17.5H2), 3.44 (IH. ddd. 7 1 1.2, 8.0. 5.4Hz). 3.21 (3H, s). 2.89 (IH, 
q.y 6.4Hz). 2.45 (IH, dd,/ 15.2. lO.lHz). 2.19 (IH, m), 1.99 (2H, m). 1.72 (IH, 
d,/ 1L3H2), 1.62 (lH,d.y 15.2Hz), 1.49 (2H.m). 1.35-1.03 (4H, m). 1.19(6H. 
s), 0.99 (3H. d, J 6.4Hz). 0.84 (3H, d. J 6.9Hz); MS(3 NOBA sodium) mli 416 
5 (MNa+). 

Step 2. Mutiiin 14-(N-hydroxycarbainate) 

The product of Step 1 (72mg, O.lSmmol) in dioxanc (3ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (1ml), as for Example 1 Step 2, to 
afford the tide compound (47mg, 68%); v^ax (KB^ ^) ^^^^^ 1728cm-l. ^H 
10 NMR (CDQs) 9.38 (IH, s), 8.59 (IH, s), 6.24 (IH, dd. J 17.7. 1 l.lHz), 5.46 
(IH. d.y8.0Hz),5.11 (lH.dd.y 17.7. 1.8Hz), 5.04 (IH. dd.7 11.2. 1.9Hz).4.46 
(IH. d,y 6.1Hz). 3.40 (IH. m.). 2.36 (lH.br s). 2.09 (4H. m). 1.65 (2H. m). 1.49 
(2H, m), 1.33 (3H. s). 1.26 (3H, m), 1.06 (4H. includes 3H. s). 0.81 (3H, dj 
6.8Hz), 0.67 (3H,brd. J 5.7Hz); MS(Cl) miz 397 (MNH4+). 



15 Example 19. Mutiiin 14-(N*niethoxycarbainate) 

Step 1. (3ir)<3-Deoxo-ll-deoxy-3-methoxy-ll>oxo-4-«fn-mutilin 14-(A^- 
methoxycarbamate) 

Methoxylamine hydrochloride (70 mg. 0.84 mmol) was reacted with (3/;)-3- 
deoxo-ll-deoxy-3-methoxy-l l-oxo-4-e/7j-mutilin 14-chloroformate (167 mg, 

20 0.42 mmol) and diiiopropylethylamine (0.22 ml. 1 .26 mmol) in dichloromethane 
(3 ml), as for Example 12 Step2, to afford the title compound (164mg. 96%); 
VflMx (CH2CI2) 3379. 1742, 1698 cm*'. ^H NMR (CDCI3) 7.39 (IH, s), 6.70 
(lH.dd,y 17.5. 10.7Hz), 5.73 (lH,d.y 10.0Hz),5.29 (lH,d.y 10.7Hz), 5.00 
(IH, d, 17.5Hz), 3.75 (3H,s), 3.46 (IH, ddd.y 1 1.2, 4.9, 2.9Hz), 3.21 (3H, s), 

25 2.90 (IH. q, J 6.4Hz). 2.46 (IH, dd.y 15.3. lO.lHz). 2.19 (IH. m). 2.00 (2H. m). 
1.72 (lH.d,y 11.3Hz). 1.65 (IH.d.y 15.3Hz). 1.57 (2H.m), 1.36-1.06 (4H, m). 
1.21 (3H. s), 1.19 (3H. s). 0.99 (3H. d, J 6.4Hz). 0.86 (3H, d, J 6.9Hz); MS(EI) 
miz 407 (M+) Found: 407.2670. C23H37NO5 requires 4^1.7611. 

Step 2. Mutiiin 14-(A^-roethoxycarbaiiiate) 

30 The product of Step 1 (144 mg. 0.35 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (1 ml), as for Example I Step 2, 
to afford the tide compound (98mg, 70%); v„a, (CH2a2) 3379, 1735cm-l. 1h 
NMR (CDQs) 7.28 (IH. s). 6.54 (IH. dd. J 17.4. 1 l.OHz). 5.71 (IH. d, J 8.5Hz), 
5.37 (IH, dd,y 11.0, 1.5Hz), 5.22 (IH, dd,y 17.4, 1.5Hz), 3.71 (3H, s), 3.35 (IH, 
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dd. J 10.8, 6.7Hz). 2.34 (IH. quintet. J 6.9Hz), 2.23 (2H, m). 2.08 (2H. m). 1.71 
(4H, m). 1.46-1.38 (4H, m). 1 .42 (3H, s). 1.18 (3H. s), 1.15 (IH, m). 0.88 (3H, d. 
J 7.1H2), 0.78 (3H, d, J 6.6Hz). MS(a) m/z 411 (MNH4+). 394 (MH+). 

Example 20. Mutilin 14-(A^.diniethylaininocarbainate) 

5 Step 1. (3i?)-3-Deoxo-ll.deoxy.3-methoxy-ll-oxo-4-«/ii-inutilin 14.(^. 
dimethyiaminoca r bamate) 

1,1-Dimeihylhydrazine (0.04 ml. 0.52 mmol) was reacted with (3^)-3-deoxo-l I- 
dcoxy-3-methoxy-ll-oxo.4-c/7i-mutilin M-chlorofomiate (167 mg. 0.42 mmol) 
and diijopropylethylaminc (0.15 ml. 0.86 mmol) in diciiloromethanc (3 ml), as 

10 for Example 12 Stcp2, to afford the title compound (130mg, 73%); \^ 
(CH2CI2) 3330, 1729, 1696 cm-'. 1h NMR {CDOi) 6.78 (IH, dd, / 17.5. 
10.7Hz). 5.66 (IH. d. /9.9H2). 5.54 (IH, br s), 5.26 (IH. d.y I0.7Hz). 4.98 (IH, 
d, 17.5Hz), 3.46 (IH, ddd, 7 1 1.2. 4.7. 2.9Hz), 3.21 (3H. s), 2.92 (IH. q. J 
6.4Hz), 2.58 (6H.S). 2.40 (IH, dd, J 14.9, 10.2Hz), 2.18 (IH. m), 1.98 (2H, m), 

15 1.64 (3H. m). 1.53-1.05 (5H. m), 1. 1 8 (6H. s), 0.98 (3H, d, J 6.4Hz). 0.84 (3H, d, 
J 6.9H2); MS(ED m/r 420 (M+) Found: 420.2994, C24H40N2O4 requires 
420.2988. 

Step 2. Mutiiin 14-(yV-dimethylaminocarbamate) 

The product of Step 1(114 mg, 0.27 mmol) in dioxane (3 ml) was treated with 
20 concentrated HCl (1ml), as for Example 17 Step 2. to afford the title compound 
(98mg, 89%); v„„ (CH2CI2) 3330, 1732cm-J. ^H NMR (CDCI3) 6.60 (IH, dd. 
J 17.4, ll.OHz), 5.65 (lH,d,y 8.4Hz), 5.41 (lH.brs),5.34(lH,dd,y 11.0, 
1.5Hz). 5.19 (IH, dd,y 17.4, I.5Hz), 3.34 (IH, dd, J 10.9, 6.6Hz). 2.55 (6a s), 
2.36 (IH, quintet, y 6.9Hz). 2.22 (2H. m), 2.03 (2H, m), 1.81-1.59 (4H, m), 1.42 
25 (7H,m), 1.16(3H,s). 1-12 (IH.m). 0.87 (3H.d,y 7.0Hz). 0.76 (3H,d.y 6.2Hz); 
MS(EI) m/z 406 (M+) Found: 406.2838, C23H38N2O4 requires 406.2832. 

Example 21. Mutilin 14-[A^.(methanesulphon3rlamino)carbamate] 

Stepl. (3«)-3-Deoxo.Il-deoxy.3-methoxy.llH)xo-4.epi-mutilfn 14-(Af. 
(iiiethaiiesulphonylamino)carbamate] 

30 Methanesulphonyl hydrazide (94 mg, 0.85 mmol) was reacted with (3^)-3-deoxo- 
1 l-deoxy-3-medioxy-l l-oxo-4-c/>i.murilin 14.chloroformate (170 mg, 0.43 
mmol). ditfopropylethylaraine (0.19 ml, 1.09mmol) and 4- 
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dimethylaminopyridine (catalytic amount) in dichloromethane (3 ml), as for 
Example 12 Step2. to afford the title compound (179mg. 89%); v,^x (CHi'^t) 
3372, 1716. 1698 cm*', NMR (CDCI3) 6.63 (IH. dd, J 17.5, IO.7H2). 5.85 
(IH, d,y lO.lHz). 5.31 (lH,d,y 10.7Hz),5.03 (IH.d. 17.5Hz), 4.32 (2H. s), 
5 3.47 (IH, ddd, 7 1 1.3, 8.1, 5.3Hz), 3.33 (3H, s), 3.22 (3H. s), 2.87 (IH, q, J 

6.4Hz). 2.57 (lH,dd,y 15.3. 10.1Hz).2.21 (IH, m). 2.00 (2H. m), 1.76(lH,d,y 
1 1.3H2). 1.67 (IH. d, J 15.3Hz), 1.54-1.05 (6H, m). 1.33 (3H, s). 1.21 (3a s), 

I. 00 (3H. d, J 6.4Hz). 0.87 (3H, d, J 6.9Hz); MS(EI) nUz 470 (M+). 

Step 2. Mutilin 14-[^>(methanesulphonyiamino)carbamate] 

10 The product of Step 1 (1 24 mg, 0.26 mmol) in dioxane (3 ml) was treated widi a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2. 
to afford the title compound (102mg, 85%); Vn,„ (CH2CI2) 3371, 1733cm-', ^H 
NMR (CDCI3) 6.48 (IH. dd.y 17.4. 1 l.OHz), 5.81 (IH. d,/8.6Hz), 5.37 (IH, 
dd, J 1 1.0, l.4Hz), 5.23 (IH, dd,y 17.4, 1.4Hz), 4.28 (2H, s), 3.37 (IH. dd,y 

15 10.6, 6.7H2), 3.29 (3H, s), 2.24 (4H. m). 2.12 (IH. br s). 1.81-1.41 (8H, m), 1.59 
(3H, s). 1.19 (3H, s). 1.17 (IH. m). 0.89 (3H. d. y 7.0Hz), 0.77 (3H, d,y 6.8Hz); 
MS(CI) m/z 474 (MNH4+). 

Example 22. Mutilin 14-(A^-inethanesulphonylcarbainate) 

Step 1. (3l?)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo^|7i-mutiiin 14-(A^- 
20 methanesulphonylcarbamate) 

Methanesulphonamide (80 mg. 0.84 mmol) in DMF (0.5 ml) was reacted with 
(3/f)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-cpi-mutilin 14-chlorofonnatc (170 
mg. 0.43 mmol), ditropropyiethylaminc (0.19 ml, 1.09 mmol) and 4- 
dimethylaminopyridine (caulync amount) in dichloromethane (3 ml), as for 
25 Example 12 Step2, to afford the title compound (191mg, 98%); ^max. (CH2a2) 
3364, 1742, 1698 cm"', ^H NMR (CDCI3) 6.59 (IH, dd,y 17.5, 10.7Hz), 5.80 
(IH, d,y 10.0Hz). 5.31 (lH,d.y 10.7Hz),5.07 (IH.d, 17.5Hz), 3.44 (IH, ddd,y 

I I. 2, 8.2, 5.5Hz), 3.32 (3H, s). 3.22 (3H. s). 2.86 (IH. q, J 6.4Hz). Z52 (IH, dd, 
y 15.4, lO.lHz). 2.20 (IH. m). 1.99 (2H, m), 1.74 (IH. d.y 1 1.3Hz). 1.66 (lH,d. 

30 y 15.4Hz), 1.55-1.05 (6H. m). 1.23 (3H. s). 1.21 (3H. s). 1.03 (3H, d, J 6.4H2), 
0.88 (3H, d, y 6.9Hz); MS(EI) m/z 455 (M+). 

Step 2. Mutilin ]4-(^-methanesulphonyicarbamate) 

The product of Step 1 (144 mg, 0.32 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Stq> 2, 
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to afford the title compound (1 13mg. 81%); \/^ (CH->a2) 3366. 1737cm-», »H 
NMR (CDQa) 6.45 (IH. dd. J 17.4. 1 l.OHz), 5.75 (IH. d.y 8.5H2), 5.37 (IH. 
dd,y 11.0. 1.3Hz). 5.23 (IH, dd,y 17.4, 1.4Hz). 3.36 (IH.dd.y 10.4, 6.7Hz). 
3.27 (3H. s). 2.24 (4H, m), 2.09 (lH.br s), 1.81-1.40 (8H, m), 1.43 (3H, s). 1.20 
5 (3H, s). 1. 19 ( IH. m). 0.89 (3H. d. J 7.0Hz). 0.78 (3H. d. J 6.8H2): MS(CI) m/z 
459(MNH4+). 



Example 23. Mutilin 14-(N-benzoylaminocarbainate) 

Step 1. (3J?)-3.Deoxo-Il-d€Oxy.3.inethoxy-ll^xo-4.e/»'.mutilln 14-(M 
benzoylaminocarbamate) 

Benzoic hydrazide(90 mg. 0.66 mmol) was reacted with (3^)-3-deoxo-l 1-deoxy- 
3-methoxy-l l-oxo-4-e/>i-mudlin 14-chlorofortnate (130 mg, 0.33 mmol), 
ditiopropyleihylamine (0.17 ml, 0.98mmol) in dichloromethane (3 ml), as for 
Example ? Stepl, to afford the tide compound (163mg. 100%); (CH2CI2) 
3403. 1729, 1696 cm->. ^H NMR (CDCI3) 8.12 (IH. br). 7.82 (2H, d, /7.3Hz). 
7.56 (IH, t, J 7.3Hz). 7.45 (2H, t, ./ 7.4Hz), 6.84 (IH. br), 6.68 (IH, dd, J 17.5. 
10.7Hz). 5.73 (IH, d.y 9.9Hz), 5.26 (IH, d.y lD.7Hz). 5.00 (IR d, 17.5H2). 
3.44 (IH. m). 3.22 (3H, s), 2.89 (IH, q, J 6.4Hz), 2.47 (IH. dd, J 15.2, IO.OH2). 
2.19(1H, m). 2.01 (2H. m). 1.75-1.20 (13H, m). 1.12 (lH,m), 0.98 (3H.d,y 
6.4Hz), 0.94 (3H, brd.y 6.5Hz); MS(EI) m/z 496 (M+). 

Step 2. Mutilin 14-(/V.benzoylaininocarbainate) 

The product of Step 1 (153 mg. 0.31 mmol) in dioxanc (3 ml) was treated wirii a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 
to affoni the tide compound (1 lOmg. 67%); v„,ax (CH2a2) 3405, 1734, 1691 
cm->. 1h NMR (CDCI3) 8.14 (IH, br). 7.79 (2H, d, y 7.2H2), 7.54 (IH, uJ 
7.3Hz). 7.43 (2H, t, J 7.4Hz), 6.80 (IH. br). 6.52 (IH, dd. J 17.4. 1 l.lHz). 5.69 
(IH, d,y 8.5H2). 5.34 (IH. dd.y 1 1.3Hz), 5.23 (IH, dd,y 17.4Hz), 3.36 (IH, dd, 
y 10.7, 6.5Hz), 127 (3H, m), 2.07 (2H. m), 1.80-1.43 (8H, m), 1.61 (3H. s). 1.19 
(3H, s), 1.18 (IH. m). 0.87 (6H. d, J 6.9Hz); MS(ED m/z 482 (M*). 
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Example 24. Mutiiin 14-(A^.benzoyIcarbamate) 

Step 1. (3l?)-3-Deoxo-ll.deoxy-3-methoxy-Il-oxo-4-«pi-mutiIin i4-(N- 
benzoylcarbamate) 

(3^)-3-Deoxo-n-deoxy-3-mcthoxy-l l-oxo-4.e;?|.murilin (335 mg, 1.0 imnol) 
5 was reacted with benzoyl isocyanaic (0.25 ml, 2.0 mmol) in dichloromethane (5 
ml), as for Example 1 Step 1, to afford the title compound (478mg. 99%); 
(CH2CI2) 3423, 1777. 1714 1698 cm-«. NMR (CDO^) 7.99 (IH, br s), 7.83 
(2H, d. J 7.0Hz), 7.61 (IH, i, 7 7.3H2), 7.50 (2H, m). 6.73 (IH. dd, J 17.4. 
l0.6Hz). 5.85 (IH, d.7 9.9H2), 5.30 (IH. d, / 10.7Hz). 5.02 (IH, d, 17.5Hz). 
10 3.47 (IH, ddd,y 1 1.2. 8.3. 5.3Hz). 3.23 (3H. s). 2.91 (IH, q, J 6.4Hz). 2.54 (IH. 
dd,y 15.3. 10.lHz),2.21 (IH. m).2.01 (2H.m), 1.75(lH.d.7 11.2Hz). 1.73 
(IH. d.y 15.3Hz), 1.62-1.08 (6H, m). 1.32 (3H. s), 1.21 (3H. s). 1.01 (3H,d,y 
6.4H2), 0.91 (3H, d, J 6.9Hz); MS(EI) m/z 481 (M+) Found: 481.2823. 
C29H39NO5 requires 481.2828. 

15 Step 2. Mutiiin 14-(A^<benzoylcarbamate) 

The product of Step 1 (370 mg, 0.77 mmol) in dioxane (3 ml) was treated widi a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 
to afford the title compound (208mg, 58%); VJJ^^J^ (CH2CI2) 3429, 1779, 1733 
cm-\ 1h NMR (CDCI3) 7.96 (IH. s). 7.80 (2H. d. J 7.1Hz). 7.59 (IH. t.y 
20 7.3H2).7.48(2H.t.y7.4Hz).6.56(lH,dd.7 17.4, 11.0Hz),5.84 (lH.d.y 

8.5Hz). 5.38 (IH. dd.y 11.0. 1.5Hz). 5.24 (IH. dd. / 17.4. l.SHz). 3.77 (IH, dd. 
J 10.9. 6.6Hz), 2.35 (IH, quintet./ 7.0Hz). 2.19 (4H. m). 1.82-1.30 (8H. m). 1.52 
(3H. s). 1 .20 (3H. s). 1 . 1 3 ( 1 H. m), 0.89 (3H. d, J 7.0Hz), 0.8 1 (3H. d, J = 6.6 
Hz); MS(CI) m/z 485 (MNH4+). 

25 Example 25. Antibacterial Activity 

The following Table illustrates the antibacterial aaivities of representative 14< 
carbamate derivatives, in compari.son with tiamulin. Activides are given as 
minimum inhibitory concentrations (10*^ g/ml). and were determined using a 
standard broth dilution method in microtitre. 
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Organism 


liamulin 


muialin 14- 
carbamaie 
(Example 7) 


muiilin ]4-(/V> 
hydroxy)carbamaie 
(Example 18) 


muiilin l4.(Ar. 
benzoyi)carbamate 
(Example 24) 


B.f. 


1 




1 
1 


<U.UO 


E.C. 


16 






n < 


H,L 


2 




1 




M.c. 




<u.uo 


<U.UO 




Ef. 








>o4 


S.a. 


0.25 


05 


05 


0 125 


S.e. 


0.125 


0.125 


0.5 


<0.06 


S.ag. 


<0.06 


0.5 


0.25 


<0.06 


S.pn. 


<:0.06 


0.5 


1 


<0.06 


S.p. 


<0.06 


0.25 


I 


<0.06 



B.f. s Baeteroidesfragiiis 870; Ex. = Escherichia coli DC2; H.i. = Haemophilus influetuae Ql; 
M.C. = MoraxeUa catarrkalis 1502; E.f. = Etueroeoccusfaeealis 1: Sa = Siaphylocoeeus aureus 
Oxford; 

S.e. = Siaphylocoeeus epUiermidis PHLN 20; S. ag. s Streptoeoeeus agalactiae Hester. 
S. pn. = Streptococcus pneumoniae 1761; S.p. = Streptococcus pyogenes CN 10. 



Example 26. Mutilin 14.(N-(2.phenyleth.vl)carbainate] 

Stepl. (3J?)-3>I>eoxo>ll-<leoxy.3-methoxy-ll-oxo-4^/r(-inutilin 14-[Ar-(2. 
ptaenylethyDcarbamate) 

Phenethylaminc (0.16 ml, 1.29 mmol) was reacted with (3/?)-3-deoxo-l l-dcoxy- 
3-niethoxy-ll-oxo-4.e/w-mutilin M-chloroformate (170 mg. 0.43 mmol) in 
dichloromcthane (5 ml), as described in Example 12, Step 2. to afford the tide 
compound (200 mg. 97%); v^ax (CH2a2) 2902. 2254, 1794, 1703, 1644, and 
1465 cm-l; 1h NMR (CDQs) 0.84 (3H, d, J 6.9Hz), 0.97 (3H, d, J 6.4Hz), 1.05- 
2.27 (12H, m) including 1.14 (3H, s) and 1.18 (3H. s). 2.38 (IH, dd,y 15.3. 
10.0Hz), 2.82 (IH. dd, J 13.2. 6.9Hz), 2.94 (IH, q, J 6.4Hz). 3.21 (3H. s). 3.37- 
3.61 (3H. m), 4.65 (IH. broad t), 5.00 (IH. d, J 17.5Hz), 5.31 (IH, d, J 10.6Hz), 
5.64 (IH. d, J 9.8Hz). 6.75 (IH, dd, J 17.8, 10.7Hz). 7.18-7.34 (5H. m); MS 
(NH3DCI)m/r482(MH+). 

Step 2. Mutilin I4-IA^-(2-phenylethyl)carbamatcl 

The product of Step 1 (200 mg, 0.42 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (0.5 ml), as for Example 1, Step 
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2, to afford the title compound (75 mg. 39%); v^ax (CH2CI2) 3445. 1733, 1712, 
and 1635 cm->; 1h NMR (CDOs) 0.75 (3H. broad s), 0.86 (3H, d,y 7.OH2). 
1.06-2.23 (18H. m) including 1.16 (3H, s) and 1.35 {3H, s), 2.37 (IH, quint.. J 
6.6Hz). 2.77 (IH, q, J 6.5Hz). 3.30-3.51 (3H, m), 4. 11 (2H, q. 7 7.2Hz), 4.66 
5 (IH, broads). 5.21 (IH.dd.J 17.3. 1.2H2). 5.35 (IH.d,/ 10.8Hz). 5.64(lH,d,y 
8.3Hz). 6.58 (IH, dd, J 17.4. 10.9Hz), 7.14-7.31 (5H. m); MS(EI) mJz 467 (M+). 
MS (NH3DCD mil 468 (MH+). 

Example 27. Mutilin 14-[iV.(l-(R)-phenyl-2- 
hydroxy)ethylcarbamate] 

10 Step 1. (3i?)-3-Deoxo-ll-deuxy-3-niethoxy-]l-oxo-4-epi-inutilin 14-[^.(1- 
(R)-phenyl-2>hydroxy)ethylcarbainate] 

(R)-2-Phenylglycinol (177 mg, 1.29 mmol) was reacted with (3/?)-3-deoxo-l 1- 
deoxy-3-methoxy-l l-oxo-4-epi-mutilin 14-chlorofonnate (170 mg, 0.43 mmol) 
in dichloromethane (5 ml), as described in Example 12, Step 2, to afford the utic 

15 compound (220 mg, quant.); Vn^^ (CH2CI2) 3600, 3433, 2931. 1698, and 1503 
cm-1. iH NMR (CDCI3) 0.82 (3H, d. / 6.6Hz), 0.95 (3H, d, J 6.4Hz), 0.98-2.22 
(18H. m), 2.43 (IH, dd, J 15.3, lO.OHz). 2.87 (IH, q. J 6.5Hz). 3.23 (3H, s), 3.46 
(IH, s), 3.89 (2H. m), 4.13 (2H, dd, J 14.3, 7.1Hz). 4.87 (IH, broad s), 4.99 (IH, 
d, J 17.5Hz). 5.27 (IH, d, / 7.3Hz). 5.64 (IH, d, J 9.9Hz), 6.66 (IH, dd, J 17.4. 

20 10.6Hz), 1.11-1. yi (5H, m). 

Step 2. Mutilin 14-[^-(l.(R)-phenyl-2-hydroxy)ethylcarbamate1 

The product of Step 1 (212 mg, 0.42 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (0.5 ml), as for Example 1 Step 2, 
to afford the title compound (81 mg. 39%); v^ax (CHoCh) 3565, 3433, 2961, 
25 1732, 1713, and 1 503 cm-' ; » H NMR (CDQs) 0.73 (3H. broad d), 0.84 (3H, d, J 
7.0Hz), 0.97-1 .76 (1 8H. m), 1 .93-2.30 (3H, m), 2.32 (IH. quint.. J 6.6Hz). 3.25- 
3.40 (IH, m), 3.70-3.95 (2H, m), 4.75-4.87 (IH, broad s). 5.15-5.35 (3H, m). 
5.62 (IH, d, J 8.3Hz). 1.21-1.31 (5H,m); MS(EI) m/z 483 (M+), (NH3DCI) m/z 
484 (MH+). 
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Example 28. Mutilin 14-[yv-2-(methoxycarbonyl)ethylcarbamate] 

Step 1. (3/?)-3-Deoxo-lI.deoxy.3-methoxy-ll-oxo-4-epi-inutilin 14.[A^.2. 
(methoxycarbonyOethylcarbamate] 

P-Alaninc methyl ester hydrochloride (120 mg. 0.86 mmol) was reacted with 
(3i?)-3-deoxo-ll-deoxy-3-methoxy-n -0X0-4-^^1-111011110 14-chlon)fonnate (170 
mg, 0.43 mmol) and N,N.di«opropylethylamine (0.150 ml, 0.86 mmol) in 
dichlorometbanc (5 ml), as described in Example 12, Step 2, to afford the title 
compound (185 mg. 93%); Vj^^ (CH2CI2) 3446, 2930. 1733. 1709, 1509. and 
1456 cm-»: iH NMR (CDCla) 0.81 (3H. d, J 6.9Hz). 0.97 (3H, d. J 6.4Hz), 
1.04-1.71 (14H, m), 1.92-2.04 (2H, m), 2.13-2.22 (IH, m), 2.39 (IH. dd.y 15.2, 
IO.OH2). 2 J5 (2H. t, J 5.7H2). 2.92 (IH. q, J 6.4Hz). 3.21 (3H, s), 3.41-3.54 
(3H, m). 3.69 (3H. s), 4.99 (IH, d. J 17.6Hz). 5.13 (IH. t. J 6.OH2). 5.28 (IH, d. 
J 10.7Hz). 5.63 (IH. d. J 9.9Hz). 6.74 (IH. dd.J 17.5. 10.7Hz): MS (NHsDQ) 
m/r 464 (MH+). mJz 48 1 (MNH4+) 

Step 2. Mutilin 14.[^.2-(methoxycarbonyl)etliyicarbamate] 

The product of Step I (200 mg. 0.42 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (0.5 ml) and die reaction stirred at 
roOTi traiperature overnight. The solution was poured into ethyl acetate and 
saturated sodium chloride solution. The aqueous phase was reextracted with ethyl 
acetate and the combined organic phases were washed with saturated sodium 
hydrogen carbonate solution (twice). The organic pha5;c was finally washed with 
saturated sodium chloride solution and dried (MgS04). Purification was 
accomplished by chromatography on silica gel. loading in dichloix)methane and 
eluting with mixtures of ethyl acetate in hexane. The dile compound was isolated 
as a foam (21 mg, 12%); v^j,, (CH2CI2) 3564, 3446, 1734, 1713, and 1509 cm-»; 
iH NMR (CDCI3) 0.7 1 (3H. broad d. /6.0Hz), 0.85 (3H. d, J 7.0Hz), 1.07-1.79 
(I5H, m) including 1.13 (3H. s) and 1.37 (3H, s). 1.96-2.23 (4H. m). 2.35 (IH. 
quint, J 6.9Hz). 2.52 (2H, t, J 5.9Hz). 3.30-3.50 (3H. m). 3.67 (3H. s). 5.06 (IH. 
broad t), 5.26 (IH.dd.y 17.5. 1.5Hz).5.34(lH,dd,y 11.0. l.5Hz). 5.62 (lH,d./ 
8.4Hz), 6J6 (IH, dd, J 17.4. 1 l.OHz); MS(EI) m/z 449 (M+). (NH3DCD nUz 450 
(MH+). 
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Example 29. Mutilin 14-[^-2-carboxyethyicarbamate] 

Step 1. Mutilin 14-[A^«2>carboxyethylcarbaniate] 

The sodium hydrogen carix>nate solutions from Example 28, Step 2, were 
acidified with hydrchloric acid (5M) and the resulting solution extracted with 
S ethyl acetate (twice). After washing the organic phase with saturated sodium 
chloiide soludon it was dried (MgS04) and the solvent removed by evaporation 
in vacuo to give the dtie compound as a white solid (43 mg. 24%); 
(CH2a2) 3446, 2961, 1730, 1714, and 1509 cm->; NMR (CDOs) 0.72 (3H, 
broad d. / 5.7Hz). 0.86 (3H. d. /7.0Hz). 0.97-1.79 (15H, m). 1.96-2.23 (5H. m). 
10 2.55-2.60 (2H. m), 3.34-3.46 (3H, m). 5.07-5.38 (3H. m). 5.61-5.68 (IH, m), 
6.50-6.52 (IH. m); MS(EI) ndz 435 (M+); MS (NH3DCI) mJz 436 (MH+). m/z 
453 (MNH4+). 

Example 30. Mutilin 14-[A^-(hydroxyiminobenzyl)carbamate] 

Step 1. (3i?)-3-Deoxo-ll-deoxy-3-methoxy-Il.oxo-4-epi-mutilin 14-{^. 
15 (hydroxytminobenzyOcarbamate] 

Benzamidoxime (129 mg, 0.94 mmoi) was reacted with (3/{)-3-deoxo-l 1-deoxy- 
3-methoxy-l l-oxo-4-e/7<-mutilin 14-chloroformate (170 mg, 0.43 mmoI) in 
dichloromethane (3 ml), as described in Example 12, Step 2, to afford the tide 
compound (180 mg. 84%); v„ax (CH2CI2) 3519. 3414. 2930. 1759. 1697, 1640. 

20 1586. and 1457 cm"' ; » H NMR (CDcFj) 0.93 (3H. d, J 6.9Hz). 1 .00 (3H, d, J 
6.4H2), 1.07-1.60 (13H, m) including 1.20 (3H. s) and 1.30 (3H, s), 1.74 (IH. d. 
J 1 1.2Hz), 1.77 (IH, d, J 15.3Hz). 1.94-2.04 (2H, m). 2.15-2.24 (IH, m), 2.52 
(IH, dd,y 15.2. 10.2Hz). 2.88 (IH, q. J 6.4Hz). 3.23 (3H. s), 3.43-3.54 (IH, m), 
4.99 (IH. d, J 17.4Hz), 5.09 (IH. broad s). 5.27 (IH. d. J 10.8Hz). 5.70 (IH. d, J 

25 lO.OHz). 6.75 (IH. dd, J 17.5. 10.7Hz). 7.38-7.52 (3H, m), 7.69-7.73 (2H, m); 
MS (NH3DCI) mJz 497 (MH+). 

Step 2. Mutilin 14-(A^>(hydroxyiminobenzyl)carbaniate] 

The product of Step 1 (160 mg, 0.33 mmol) in dioxane (4 ml) was treated widi a" 
saturated solution of zinc chloride in cone. HQ (0.8 ml), as for Example 1. Step 
30 2, to afford the title compound ( 1 1 4 mg, 72%); (CH2CI2) 3520, 3414, 2932. 
1761. 1733, 1710, 1640, and 1587 cm*'; ^H NMR (CDCis) 0.84 (3H, d, / 
6.7Hz). 0.88 (3H, d. 7 7.1Hz). 0.99-1.82 (16H. m) including 1.19 (3H, s) and 
1.50 (3H, s), 2.08-2.34 (4H, m) including 2.32 (IH, quint, J 6.8Hz), 3.36 (la 
dd. / 10.5. 6.6Hz), 5.06 (2H, broad s), 5.23 (IH, dd, J 17.3. 1.5Hz). 5.37 (IH. dd. 
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y 11.2. 1.4H2). 5.69(lH.d,y8.6Hz).6.57{lH.dd,y 17.3. 1 l.OHt), 7.26-7.51 
(3H, m), 7.67-7.71 (2H. m); MS (NH3DCI) miz 483 (MH+). 

Example 31. Mutilin 14-[A^-(4.methoxyben2oyl)carbaniate] 
Step 1. 4-MethoxybenzoyIisocyaiiate 

5 Silver cyanate (689 mg. 4.6 mmol) was suspended in dry dichloromethanc (5 ml) 
under an amiosphere of argon. A solution of 4-methoxyben2oylchloride (682 mg. 
4.0 mmol) in dichloromethanc (5 ml) was added and the heterogeneous mixture 
stincd at reflux under subdued light according to the method of Aicus et. al. (J. 
Chem. Soc. 19S4, 4018). After one hour the reaction was allowed to cool and 
10 filtered through Kieselguhr. The solution was used immediately in tiie next 
reaction, v^, (CH2CI2) 2246cm-l. 

Step 2. (3^).3.Deoxo.ll.deoxy.3-methoxy-ll.oxo-4.e/?i.mutilin 14.(Ar.(4- 
metboxybenxoyOcarbamate] 

The solution from step 1 was cooled to CC and treated with (3/?)-3-deoxo-l 1- 
15 dcoxy-3-methoxy-l l-oxo-4-tf/ji-murilin (335 mg. 1.0 mriiol) and the reaction 
stirred for 1 hour. The mixture was diluted with dichlorometiiane and washed 
with l.OM hydrochloric acid followed by water and saturated sodium chloride 
solution. After drying (MgS04) the crude material was purified by 
chromatography on silica gel, loading in dichlorometiiane and eluting witii 20% 
20 etfiyl acetate in hexanc. Evaporation of solvents in vacuo gave tfie tide 

compound (488 mg, 95%); m.p. (CH2Cb/ hexanc) IdS^C; v,^^ (CHiai) 
3427, 3300. 2931. 1774. 1697. 1605. and 1479cm-l; 1h NMR (0003)0.90 
(3H, d. J 6.9H2), 1.00 (3H, d. J 6.4Hz), 1.07-1.56 (12H, m) including 1.20 (3H. 
s)and 1.32 (3H. s). 1,72 (IH.d.y 15..3Hz), 1.74 (IH, d.y 1 1.2Hz). 1.94-2.04 
25 (2H,m), 2.16-2.24 (IH.m). 2.53 (lH.dd.y 15.2, 10.1Hz).2.91 (lH,q,y6.2Hz), 
3.23 (3H, s), 3.42-3.50 (IH, m). 3.87 (3H, s). 5.00 (IH. d. J 17.5Hz). 5.29 (IH. d, 
y 10.7Hz). 5.84 (IH, d. J 9.9Hz). 6.73 (IH, dd.y 17.4, IO.6H2). 6.97 (2H. d,y 
8.9H2), 7.8 1 (2H. d, J 8.9Hz); MS (El) m/z 51 1 (MH+); (NH3DCI) m/z 512 

30 8W1 N* 2^4)"**" ^ ^' ^^^^^ ^* ^ 

Step 3. Mutilin 14-(N-(4.methoxybenxoyl)carbamate] 

nie product of Step 2 (440 mg, 0.85 mmol) in dioxane (5 ml) was treated witii a 
saturated solution of zinc chloride in cone HQ (1 ml), as for Example 1 Step 2, 
to afford tiie title compound (140 mg, 33%); m.p. (CH2CI2/ hexanc) 108'C 
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(dec.): v„a, (CH2CI2) 3564, 3429, 2961, 1776. 1733. 1710. 1607, and 1479cin- 

NMR (CDCI3) 0.81 (3H, d. J 6.6Hz), 0.88 (3H, d. J 7.0Hz). 1.10-1.81 
(15H, m) including 1.15 (3H, s) and 1.51 (3H, s). 2.12 (IH. bs) superimposed on 
2.09-2.26 (2H. m). 2.35 (IH, quint.. J 6.9Hz). 3.36 (IH. dd, J 1 1.0, 6.6Hz). 3.86 
5 (3H, s). 5.22 (IH. dd, J 17.3. 1.5Hz). 5.37 (IH. dd. / 1 1.0. 1.4Hz), 5.83 (IH, d,/ 
8.5Hz), 6.56 (IH, dd. J 17.3, 1 l.OHz), 6.95 (2H, d. J 8.8Hz), 7.77 (2H, d. J 
8.8Hz). 7.88 (IH, bs); MS (NH3DCI) miz 498 (MH+); (Found: C, 69.88; H, 
7.67; N, 2.93. C29H39NO6 requires C, 70.00; H, 7.90; N, 2.81) 

Example 32. Mutilin 14-[A^.(4-nitrobenzoyl)carbamate] 

10 Step 1. 4-Nitrobenzoylisocyanate 

Silver cyanate (689 mg. 4.6 mmol) was suspended in dry dichloromediane (5 ml) 
under an amiosphere of argon. A solution of 4.nitiobenzoylchloride (682 mg, 4.0 
mmol) in dichloromethane (5 ml) was added and the reaction treated as described 
in Example 3 1 . Step 1 . The solution was used immediately in the next reacdon. 

15 Step 2. (3ff)-3.Deoxo-ll-deoxy«3*methoxy.ll^>xo^e/rf-mutilinl4-[/V.(4- 
nitrobenzoyDcarbamate] 

The soludon from Step 1 was cooled to 0*'C and treated with (3i?)-3-deoxo-l 1- 
dcoxy-3-methoxy-Il-oxo-4-c/>i-muolin (335 mg, 1.0 mmol) and the reaction 
stirred for 1 hour. The title compound was isolated by the same procedure as 

20 described in Example 3 1 . Step 2 (480 mg, 91 %); Vn,a, (CH2CI2) 3406, 2959, 
1780, 1733, 1698. 1607, and 1531cm->; ^H NMR (CDCI3) 0.90 (3H, d, / 
6.8Hz), 1.03 (3H, d,y 6.4Hz). 1.08-1J9 (12H. m) including 1.20 (3H, s) and 
1.31 (3H. s). 1.69 (IH. d.y 15.5Hz). 1.75 (IH. d.y 1 1.6Hz). 1.93-2.05 (2H, m), 
2.15-2.25 (IH, m). 2.54 (IH. dd, J 15.2, lO.lHz). 2.89 (IH, q. J 6.4Hz). 3.22 

25 (3H, s). 3.41-3.50 (IH, m), 5.01 (IH. d,y 17.5Hz), 5.28 (IH, d.y 10.7Hz). 5.84 
(lH,d.y9.9Hz),6.64(lH,dd,y 17.4, 10.7Hz), 8.00 (2H, d, y 8.7Hz), 8.22 (IH, 
bs), 8.35 (2H, d, J 8.9Hz); MS (NH3DCI) mIz 544 (MNH4+). 

Step 3. Mutilin 14-[yV-(4>nitrobenzoyl)carbamate] 

The product of Step 2 (440 mg, 0.83 mmol) in dioxane (10 ml) was treated with a 
30 saturattd solution of zinc chloride in cone. HQ (1 ml), as for Example 1 Step 2, 
to afford the title compound (282 mg, 66%); v^, (CH2CI2) 3551, 3412, 2959. 
1786, 1734, 1699, 1607, and 1531cm-'; ^H NMR (CDCI3) 0.80 (3H, d, J 
6.8Hz), 0.88 (3H. d,y 7.0Hz). 1.10-1.23 (4H. m). 1.41-1.82 (12H, m) including 
1.50 (3H, s). 2.1 1 (IH, bs). 2.14-2.34 (3H, m), 3.37 (IH, dd,y 10.7. 6.6Hz), 5.24 
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(lH,dd, 717.3. 1.4Hz). 5.36 (IH.dd.y 10.9. 1.3Hz), 5.81 (lH,d,y 8.5Hz), 6.49 
(IH, dd, J 17.3. 1 l.OHz). 7.94 (2H, d. J 8.8Hz). 8.04 (IH. bs). 8.33 (2H, d,y 
8.8Hz). 

Example 33. Mutilin 14-[A^-(3-nitrobenzoyl)carbaniate] 

S Step 1. 3-Nitrobenzoyiisocyanate 

Silver cyanate (689 mg. 4.6 mmol) was suspended in dry dichloroethane (5 ml) 
under an atmosphere of argon. A solution of 3-nitrobenzoylchloride (682 mg, 4.0 
nunol) in dichloroethane (S ml) was added and the reacrion stirred at reflux for 4 
hours before treating as described in Example 31, Step 1. The solution was used 
10 immediately in the next reaction. v„ax (CH2CI2) 2247cm-' 

Step 2. (31?)-3-Deoxo-ll-deoxy-3.methoxy-11-oxo^-ep/-mu(ilin I4-[/V.(3- 
nitrobenzoyOcarbamate] 

The solution from Step 1 was cooled to 0°C and treated with (3V?)-3-deoxo-ll- 
deoxy-3-methoxy-l l-oxo-4-e/7/-mutiIin (335 mg. 1.0 mmol) and the reaction 

15 stirred for 1 hour. The tide compound was isolated by the same procedure as 
described in Example 31, Step 2 (523 mg, quant.): v^ax (CH2CI2) 3406, 2930, 
1781. 1720, 1698. 1618. and 1537cm->; NMR (0003)0.91 (3H, d,y 
6.8Hz). 1.00 (3H. d, J 6.4Hz), 1.08-1.60 (12H. m) including 1.20 (3H, s) and 
1.30 (3H. s). 1.67-1.77 (2H, m), 2.00-2.05 (2H, m). 2.15-2.25 (IH, m), 2.55 (IH, 

20 dd, y 15.3, lO.lHz), 2.89 (IH, q, J 6.3Hz), 3.22 (3H, s). 3.41-3.50 (IH, m), 5.01 
(IH. d. J 17,5H2), 5.24 (IH. d. J 10.7Hz), 5.86 (IH, d. J lO.OHz), 6.62 (IH. dd.y 
17.4, 10.6Hz), 7.73 (IR t, y 8.0Hz), 8.20 (IH, d, J 7.9Hz), 8.23 (IH, s). 8.46 
(IH, dd,y 7.8, 1.0Hz), 8.67 (IH, m); MS (NH3DCI) miz 544 (MNH4+). 

Step 3. Mutilin 14-[Ar-(3<nUrobenzoyl)carbamate] 

25 The product of Step 2 (483 mg, 0.92 mmol) in dioxane (10 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (1 ml), as for Example 1 Step 2. 
to afford the tide compound (280 mg, 66%); m.p. (CH2CI2/ hexane) 121*0; 
Vmax (CH2CI2) 3564, 3418, 2940, 1782. 1733, 1617, and 1537cm-l; ^H NMR 
(CDQa) 0.80 (3H, d, J 6.7Hz), 0.88 (3H. d, J 6.9Hz), 1.09-1.23 (4H, m), 1.40- 

30 1.81 (12H. m), 2.1 1 (IH. bs). 2.14-2.33 (3H, m), 3.36 (IH. dd.y 10.7, 6.7Hz), 
5.23 (lH,dd,y 17.4, 1.4Hz), 5.31 (lH,dd,y 10.9, 1.2Hz). 5.81 (lH,d.y 8.0Hz), 
6.49 (lH.dd,y 17.3, ll.OHz), 7.71 (IH, t,y 8.0Hz), 8.17 (lH.di,y7.9, 1.3H2). 
8.29 (la bs), 8.43 (IH. dt. J 8.0, l.lHz), 8.64 (IH, t. J 1 .9Hz); MS (NH3DCI) 
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/n/z530(MNH4+); (Found: C, 65.95; H. 7.23; N. 5.35. C28H36N2O7 requires 
C, 65.61; H, 7.08; N, 5.46). 

Example 34. Mutilin 14-[A^-(4-aniinobenzoyl)carbaniate] 

Mudlin 14-[N-(4-nitrobenzoyl)carbamatc] (79 mg, 0.15 mmol) was suspended in 
5 ethanol (10 ml). Addition of ethyl acetate (2 ml) brought about complete 
dissolution. Tin (II) chloride (146 mg. 0.75 mmol) was added and the reaction 
wanned to reflux whilst under an atmosphere of argon. After an hour the 
reaction was allowed to cool and poured into ethyl acetate/ water before 
neutralising with sodium hydrogen carbonate. The organic phase was dried 
10 (MgS04) and purified by chromatography on silica gel eluting with 50% ethyl 
acetate in hexane. The title compound was isolated as a coloured foam (44 mg, 
61%); Vma, (CH2CI2) 3684, 3405. 2933. 1782, 1773. 1733. 1605. and 1473cm- 
>; 1h NMR (CDCI3) 0.80 (3H. d, J 6.5Hz). 0.88 (3H. d. J 7.0Hz). 1.09-1.26 
(4H. m). 1.40-1.81 (12H. m). 2.04-2.37 (4H, m). 3.36 (IH, dd, J 10.6. 6.6Hz). 
15 4.13 (2H. bs).5.22 (IH, dd.y 17.4. 1.5Hz). 5.36 (IH. dd.i 11.0. 1.3Hz). 5.78 
(IH, d. J 8.4Hz), 6.56 ( 1 H, dd. J 1 7.4. 1 1 .OHz), 6.65 (2H, d, J 8.7kz). 7.64 (2H. 
d, J 8.7Hz), 7.83 (IH, bs); MS (NH3DCI) miz 483 (MH+). 

Example 35. Mutilin 14-[A^-(3-aminobenzoyl)carbamate] 

Mudlin 14-[A/-(3-niirobenzoy!)carbamate] (100 mg. 0.19 mmol) was suspended 
20 in ethanol (10 ml). Addition of ethyl acetate (2 ml) brought about complete 
dissolution. Tin (II) chloride (185 mg. 1.0 mmol) was added and die reaction 
treated as described in Example 34. The title compound was isolated as a 
coloured foam (55 mg. 60%); v„a, (CH2CI2) 3395, 2932. 1778, 1733, 1716. 
1624, and 1479cm-J ; 1 H NMR (CDCI3) 0.80 (3H, d, J 6.6Hz), 0.88 (3H, d. J 
25 7.0Hz). 1.10-1.82 (16H. m. including 1.19 (3H. s) and 1.51 (3H. s)). 2.09-2.37 
(4H. m), 3.37 (IH, dd.J 10.8, 6.6Hz). 3.86 (2H. bs). 5.23 (lH,dd.y 17.4, 
I.5H2), 5.39 (IH, dd, y 1 1 .0. 1.4Hz), 5.82 (IH, d, J 8.5Hz), 6.58 (IH. dd, J 17.3, 
1 l.0Hz). 6.86 (IH, dd, J 7.8, 2.4Hz), 7.06 (IH, d. J 7.8Hz). 7.13 (IH, t, / 2.0Hz). 
7.23 (IH. t, J 7.8H2), 7.88 (IH, bs); MS (ESI, -ve ion) mIz 481 (M-H'). 
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Example 36. Mutilin 14-[/V-(2-hydroxybenzoyl)carbamate] 
Step 1. 2-Acetoxybenzoylisocyanate 

Silver cyanate (689 mg. 4.6 mmol) and 0-acetylsalicoyi chloride (794 mg, 4.0 
mmol) in dichlorocthane (10 ml) were reacted in the manner described in 
5 Example 33, Step I. The title compound was immediately used in the next 
reaction. 

Step 2. (3i?)-3-Deoxo-ll-deoxy-3-inethoxy>llH)xo^pt-inutiIin 14-[A^.(2. 
acetoxybenzoyOcarbamate] 

The solution from Step 1 wa.«j cooled to 0*C and treated with (3^)-3-deoxo-l l- 
10 deoxy-3-meihoxy- 1 1 -oxo-4-c/7x-mutilin (3 35 mg, 1 .0 mmol) and the reaction 
stirred for 1 hour. The title compound (80% pure) was isolated by the same 
procedure as described in Example 31, Step 2 (385 mg, 70 %); (CH2CI2) 
3411, 2981,2931, 1778, 1732, 1698, 1606, and MSOcm*!; »HNMR (CDO^) 
0.89 (3H, d. J 6.8Hz). 1.00 (3H, d, J 6Miz), 1.08-1.60 (12H, m) including 1.20 
15 (3H, s) and 1.26 (3H, s). 1.67-1.76 (2H, m), 1.95-2.05 (2H, m), 115-2.25 (IH, 
m), 2.38 (3H, s). 2.50 (IH, dd, J 15.3, lO.lHz), 2.88 (IH, q,y 6.3Hz), 3.22 (3H, 
s), 3.42-3.48 (IH, m). 5.00 (IH. d, J 17.5Hz). 5.30 (IH, d. J 10.7Hz). 5.81 (IH, 
d,/ 10.0Hz), 6.72 (IH. dd,7 17.4. 10.6Hz), 7.21-7.42 (2H, m),7.68 (lH.dt,i 
7.8, 1.4Hz). 8.09 (IH, dd./ 7.9, 1.6Hz), 8.36 (IH. bs), 8.46 (lH,dd,/7.8, 
20 1.0Hz), 8.67 (IH, m); MS (EI) m/z 539 (MH+); (NH3DCI) mJz 540 (MH+). 

Step 3. Mutilin 14-[Ar-(3>hydroxybenzoyl)carbainate] 

The product of Step 2 (385 mg, 0.50 mmol of 80% pure material) in dioxane (10 
ml) was treated with a saturated solution of zinc chloride in cone. HCl (1 ml), as 
for Example 1 Step 2. The crude material was dissolved in ethanol (2 ml) and 

25 treated with l.OM sodium hydroxide for 1 hour at room temperature. The 

solution was poured into ethyl acetate in hexane and water. The organic phase 
was washed with saturated sodium chloride and dried (MgS04). Purification was 
accomplished by chromatography on silica gel eluting with 10% acetone in 
toluene. The title compound was isolated as a white solid (115 mg, 47%); m.p. 

30 (CH2a2/ hexane) 170°C; v^a, (CH2a2) 3566, 3434, 2960, 1775, 1733, 1673, 
and 1493cm-«; Ih NMR (CDCl^) 0.79 (3H, d. J 6.7H2). 0.89 (3H, d, J 6.9Hz), 
1,09-1.25 (4H. m), 1.37-1.81 (12H, m), 2.1 1-2.33 (4H, m), 3.37 (IH. dd, J 10.2, 
6.6Hz), 5.22 (lH,dd,y 17.4, 1.3Hz), 5.35(lH,dd,y 10.9, l.lHz), 5.81 (lH,d,y 
8.5H2), 6.52 (IH, dd, J 17.3, 1 1 .OHz), 6.90 (IH, td. 7 7.5. 0.8Hz), 7.02 (IH. dd, J 
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8.3, 0.9Hz), 7.18-7.28 (IH, m), 7.95 (IH, d,y 7.6Hz), 8.45 (IH, bs). 1 1.31 (IH. 
bs); MS (ESI -ve ion) miz 482 (M-H"). 

Example 37. Mutilin 14-[^-(4-Acetoxybenzoyi)carbamate] 
Step 1. 4-Acetoxybenzoylisocyanate 

5 Silver cyanate (950 mg, 6.3 mmol) and 4-acetoxybenzoyl chloride ( 1 .09 g, 5.5 
mmol) in dichloroethane (10 ml) were reacted in the manner described in 
Example 34, Step 1. The dtle compound was immediately used in the next 
reaction; v„^ (CH2CI2) 2240cm-K 

Step 2. (3J?)'3-Deoxo>ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-[^>(4. 
10 acetoxybenzoyDcarbamate] 

The solution from Step 1 was cooled to O'C and treated with (3^)-3-deoxo-l 1- 
deoxy-3-methoxy-l l-oxo-4-c'pt-mutilin (446 mg. 1.27 mmol) and the reaction 
stirred for 1 hour. The tide compound was isolated by the same procedure as 
described in Example 31. Step 2 (620 mg, 91%); v^ax (CH2a2) 3420. 2930, 

15 1777, 1762, 1731. 1714, 1698, 1604, and 1478cm-»; NMR (CDOs) 0.89 
(3H. d, J 6.8Hz), 1.00 (3H, d, J 6.4Hz). 1.07-1.56 (12H, m), 1.72 (IH, d, / 
15.4Hz), 1.74 (IH. d,y 11.2Hz). 1.94-2.10 (2H, m), 2.15-2.48 (IH, m). 2.33 (3H, 
s), 2.53 (IH, dd. J 15.2. lO.OHz), 2.90 (IH, q,y 6.4Hz), 3.22 (3H, s), 3.42-3.50 
(IH. m). 5.02 (IH, d, / 17.5Hz). 5.29 (IH. d, J 10.7Hz), 5.85 (IH, d, J 9.9Hz), 

20 6.72 (IH. dd, J 17.5, 10.7Hz), 7.24 (2H, d, J 8.7Hz), 7.86 (2H, d, J 8.7Hz), 8.02 
(IH. bs). 

Step 3. Mutilin 14-[A^-(4-acetoxybenzoyl)carbamate] 

The product of Step 2 (570 mg, 1.05 mmol) in dioxane (10 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Sttp 2, 

25 to afford the ride compound (56 mg. 1 1 %); v,„ax (CH2a2) 3563, 3419. 2960, 
1778. 1761. 1733. 1718, 1604, and 1479cm-'; ^H NMR (CDQs) 0.40 (3H, d, J 
6.6Hz). 0.88 (3H, d,y 7.0Hz). 1.10-1.28 (4H. m). 1.38-1.82 (13H, m), 2.12-2.37 
(6H. m). 3.37 (IH. dd, J 10.8, 6.6Hz), 5.24 (IH. dd, J 17.3. 1.4Hz), 5.38 (IH, dd, 
y 1 1.1, 1.4Hz), 5.83 (IH, d, J 8.7Hz), 6.56 (IH, dd, J 17.4, 1 1.OH2), 7.22 (2H, d. 

30 J 8,7Hz),. 7.83 (2H, d, J 8.7Hz), 8.22 (IH. bs); MS (FAB, NOBA/Na) mIz 548 
(MNa+). 
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Example 38. Mutilin 14-[Ar.(4.hydroxybenzoyl)carbamate] 

The title compound was isolated from the reaction described in Example 37, Step 
3 (134 mg. 27%); v„ax (KBr disc) 1764. 1730, and 1690; NMR (CDCI3 + 
CD3OD) 0.76 (3H. d, J 6.4Hz). 0.84 (3H. d. J 6.9Hz). 1.05-1.21 (4H. m). 1.37- 
1.78 (UH, m), 2.00-2.34 (4H, m), 3.32 (IH, d,y 6.5H2), 5.19 (IH, dd,y 17.4. 

I. 4Hz), 5.32 (IH, d, J 1 l.OHz). 5.77 (IH, d.y 8.7Hz), 6.51 (IH, dd, J 17.4, 

1 l.OHz). 6.82 (2H, d. J 8.7Hz),. 7.66 (2H. d, J 8.7Hz); MS (FAB. NOBA/Na) 
nUz 506 (MH+) miz 548 (MNa+). 

Example 39. Mutilin 14-[A^-(3-methoxybenzoyl)carbamate] 
Step 1. 3-Methoxybenzoylisocyanate 

SUvercyanate (689 mg, 4.6 mmol) and 3-methoxybenzoylchloride (563 ul, 4.0 
mmol) in dry dichloromethane (10 ml) were reacted according to the method 
described in Example 31, Step 1. The solution containing the title compound was 
inmnediately used in the next reaction. 

Step 2. (3J?).3-Deoxo-Il-deoxy.3-methoxy-ll^xo^p/.mutilin 14-[yv.(3- 
methoxybenzoyDcarbamate] 

The solution from Step 1 was cooled to O^C and treated with (3/?)-3-deoxo-l 1- 
deoxy-3-methoxy-l l-oxo-4-epi-mutilin (336 mg, 1.00 mmol) and the reaction 
stirred for 1 hour. The title compound was isolated by the same procedure as 
described in Example 31, Step 2 (430 mg. 84%); m.p, (01202/ hexane) 110- 
112''C; v„„ (CH2CI2) 3419, 2931. 1770, 1714. 1697, 1601, and 1585cm-«; ^H 
NMR (CDCI3) 0.89 (3H, d. J 6.9Hz), 1.00 (3H, d, J 6.4Hz), 1.07-1.56 (12H, m) 
including 1.20 (3H. s) and 1.32 (3H. s). 1.72 (IH. d.y 15.4Hz), 1.75 (IH. d.y 

II. 3Hz), 1.94-2.06 (2H, m), 2.16-2.25 (IH. m). 2.53 (IH, dd.y 15.2. lO.lHz), 
2.90 (IH, q, y 6JHz), 3.23 (3H, s). 3.42-3.50 (IH. m), 3.86 (3H, s), 5.01 (IH, d. 
y 17.4H2), 5.30 (IH. d.y 10.8Hz). 5.85 (IH, d, y 9.9Hz). 6.73 (IH, dd,y 17.5. 
10.7H2), 7.13 (IH, ddd,y 6.8, 2.6, l.OHz), 7.31-7.43 (3H, m), 7.99 (IH. bs); MS 
(NH3DCI)m/z512(MH+); (Found: C 70.38; H, 8,28; N, 2.91. C30H41NO5 
requires C 70.42; H. 8.08; N, 2.74) 

Step 3. Mutilin 14-(^.(3.inethoxybenxoyi)carbamate] 

The product of Step 2 (440 mg, 0.85 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone HCI (1 ml), as for Example 1 Step 2, 
to afford the title compound (170 mg, 45%); m.p. (CH2a2/ hexane) 1 17'C 
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(dec.); v„„ (CH2a2) 3556, 3423. 2961. 1779, 1733. and 1479cin-»; ^HNMR 
(CDQs) 0.80 (3H, d, J 6.6Hz). 0.88 (3H, d, J 6.9Hz). 1.10-1.81 (16H, m) 
including 1.23 (3H, s) and 1.52 (3H. s). 2.04-2.37 (4H, m). 3.36 (IH. dd, J 10.9. 
6.5H2), 3.85 (3H. s), 5.23 (IH. dd, J 17.3, 1.5Hz). 5.37 (IH, dd^ J 10.9. 1.4H2). 
5 5.83 (IH, d. J 8.5Hz), 6.56 (IH. dd. J 17.3, 10.9Hz). 7.1 1 (IH. ddd, J 8.0. 2.4, 
1.3Hz), 7.28-7.41 (3H. m). 7.98 (IH. bs); MS (NH3DCD miz 498 (MH+). mlz 
515 (MNH4+). 



Example 40. Mutilin 14-[yV-(2-niethoxybenzoyl)carbamate] 
Step 1. 2-Methoxybenzoylisocyanate 

10 Silver cyanate (689 mg. 4.6 mmol) and 3-niethoxybenzoylchloride (593 ul, 4.0 
mmol) in dry dichloromethane ( 10 ml) were reacted according to the method 
described in Example 31, Step 1. The solution containing the title compound was 
immediately used in the next reaction: v^^, (CH2CI2) 2250 cm* ^. 

Step 2. (3J?)-3-Deoxo-ll-deoxy-3-methoxy-Il-oxo-4.epi-mutiIin 14-[iV-(2- 
15 inethoxy benzoyl )carbaniate] 

The solution from Step 1 was cooled to 0°C and treated with (3/?)-3-deoxo-l 1- 
deoxy-3-methoxy-l l-oxo-4-e/>i-muriUn (336 mg, 1.00 mmol) and the reaction 

stirred for 1 hour. The title compound was isolated by the same procedure as 
described in Example 31, Step 2 (500 mg. 98%); (CH2CI2) 3344. 2981. 

20 2931. 1772, 1732. 1698, 1602.and 1509cm->; ^H NMR (CDCl3)0.90(3H.d,y 
6.8Hz), 1.01 (3H. d.y 6.4Hz). 1.07-1.59 (12H. m) including 1.20 (3H. s) and 
1.33 (3H. s), 1.75 (IH. d.J 1 1.2Hz). 1.77 (IH, d. J 15.4Hz), 1.95-2.04 (2H, m). 
2.16-2.25 (IH, m), 2.50 (IH. dd.V 15.2. lO.lHz), 2.91 (IH. q.y 6.3Hz), 3.23 
(3H, s), 3.44-3.51 (IH. m), 4.04 (3H, s), 5.00 (IH, d, J 17.5Hz), 5.30 (IH, d, J 

25 10.7Hz). 5.78 (lH,d.y9.9Hz), 6.82 (IH.dd.y 17.5. 10.7Hz), 7.02 (IH, d.y 
8.0Hz). 7.10 (IH. td.y 7.5. 0.7Hz), 7.54 (IH, td. J 7.8, 1.8Hz). 8.24 (IH, dd,y 
7.8, 1.8Hz), 10.00 (IH, bs); MS (ESI, -vc ion) m/z 510 (M-H'). 

Step 3. Mutilin 14-[A^-(2>methoxybenzoyl)carbaniate] 

The product of Step 2 (430 mg, 0.83 mmol) in dioxane (5 ml) was treated with a 
30 saturated solution of zinc chloride in cone. HQ (1 ml), as for Example 1 Step 2. 
to afford the tide compound (208 mg. 49%); m.p. (CH2CI2/ hexane) 142-145*C; 
Vmax (CH2a2) 3626. 3563, 3346, 2953, 1773, 1733, 1701 and 1609cm-»; ^H 
NMR (CDCls) 0.81 (3H, d, J 6.6Hz), 0.88 (3H. d, J 7.0Hz). 1.15-1.81 (16H. m) 
including 1.22 (3H, s) and 1.52 (3H. .s), 2.04-2.38 (4H. m), 3.36 (IH. dd,/ 11.1, 
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6.5Hz), 4.01 (3H, s). 5.23 (IH. dd, J 17.3. LSHz), 5.39 (IH. dd./ 10.9. 1.4Hz). 
5.78 (IH. d. J 8.5Hz). 6.62 (IH. dd, J 17.4. 1 l.OHz). 7.1 1 (IH, t. 7 7.6Hz). 7.52 
(IH, td, /7.8. 1.8Hz). 8.20 (IH, dd, 7 7.8, 1.8Hz), 9.89 (IH, bs); MS (ESI, +ve 
ion) mJz 520 (MNa+). 



Example 41. Mutilin 14-[yv-(phenylacetyl)carbamatej 
Step 1. Phenylacetylisocyanate 

Silver cyanate (689 mg. 4.6 mmol) and phenylacetylchloridc (0.563 ml. 4.0 
mmol) in dry dichloromethane (10 ml) were reacted according to the method 
described in Example 31, Step 1. The soludon containing the title compound was 
immediately used in the next reaction. 

Step 2. (3i?)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epf -mutilin IA-[N' 
(phenylacetyl)carbamate] 

The solution from Step 1 was cooled to O'C and treated wiih-(3^)-3-deoxo-l 1- 
deoxy-3-methoxy.l l-oxo-4-ept.mutilin (336 mg. 1.00 mmol) and the reaction 
stirred for 1 hour. The title compound was isolated by the same procedure as 
described in Example 31, Step 2 (500 mg, quant.); m.p. (CH2CI2/ hexane) 187-8 

Vmax (CH2a2) 3383, 2930. 1784, 1751, 1698, and 1479cm-l; ^HNMR 
(CDCI3) 0.78 (3H, d. J 6.9Hz). 1.00 (3H, d. J 6.4Hz), 1.00-1.61 (13H, m), 1.72 
(IH. d, J 1 1.3Hz). 1.92-2.05 (2H, m). 2.14-2.23 (IH. m). 2.46 (IH. dd, / 15.3. 
10.1Hz). 2.88 (lH,q.y 6.5Hz). 3.21 (3H. s). 3.38-3.48 (IH. m). 4.10 (2H. s). 
5.03 (IH, d,J 17.4Hz), 5.32 (lH,d.y 10.7Hz). 5.72 (lH.d,y9.9H2). 6.63 (IH. 
dd. J 17.5. 10.7Hz). 7.24-7.38 (5H. m). 7.50 (IH. bs); MS (NH3DCI) nUz 496 
(MH+).m/z513(MNH4+). 

Step 3. Mutilin ]4-[A^.(phenylacetyl)carbamate] 

The product of Step 2 (460 mg, 0.93 mmol) in dioxane (10 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2. 
to afford the title compound (202 mg, 45%); m.p. (CH2CI2/ hexane) 1 87*»C; 
Vmax (CH2CI2) 3564. 3386, 2941, 1784, 1752, 1733, and 1477cm->; »H NMR 
(CDQs) 0.68 (3H, d, J 6.7Hz). 0.89 (3H. d, J 7.0Hz), 1.09-1.82 (15H, m) 
including 1.22 (3H, s) and 1.40 (3H, s), 2.00-2.38 (5H, m), 3.36 (IH, dd, / 10.4, 
6.7Hz). 4.02 and 4.12 (2H, ABq, J 15.7Hz), 5.23 (IH. dd, J 17.5, l.4Hz), 5.38 
(IH, dd, J 10.9. 1.3Hz), 5.71 (IH. d, J 8.4Hz), 6.57 (IH, dd, J 17.3, 1 l.lHz), 
7.24-7.35 (5H, m). 7.51 (IH, bs); MS (NH3DCI) miz 482 (MH+), jn/z499 
(MNH4-^). 



4$ 
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Example 42. Mutilin 14-[^-(4-carboxybenzoyl)carbainate] 

Step 1. (3/f)-3-Deoxo.ll-deoxy.3.methoxy.ll-oxo-4.e/Ji-mutilin 14-[A'-(4- 
formylbenzoyOcarbamate] 

(3i?)-3-deoxo-l l-deoxy-3-meihoxy-l l-oxo-4-cp/-tnuiilin (680 mg, 2.00 mmol) 

5 was combined with 4-fonnylbenzoyl chloride (1.68g, 10.0 mmol), silver cyanate 
(1.50 g. 10.0 mmol) and tetrakis(triphenylphosphine) palladium (0) (25 mg) in 
dry dichloromethanc (25 ml) and the reacdon stirred at room temperature for 6 
hours in subdued light and under an atmosphere of argon. The mixture was 
filtered through Kieselguhr and the filtrate washed with 1.0M hydrochloric acid 

10 followed by water and brine. After drying (MgS04) purification was 

accomplished by chromatography on silica gel, loading in dichloromethanc and 
eludng with mixtures of ethyl acetate in hexane. The title compound was isolated 
as a crystalline solid (700 mg, 70%); (CH2CI2) 3406. 2930, 1778, 1707, 
1576, and 1480cm-»; NMR (CDCI3) 0.90 (3H, d, J 6.8Hz), 1.00 (3H, d, J 

15 6.4Hz), 1.04-1.62 (12H, m), 1.73-1.77 (2H, m), 1.94-2.24 (2H, m), 2.15-2.25 
(lli m). 2.54 (IH, dd, J 15.2, lO.OHz), 2.88 (IH, q,y 6.3Hz). 3.22 (3H. s), 3.41- 
3.48 (IH, m), 5.02 (IH. d, J 17.5Hz), 5.28 (IH. d. J 10.7Hz), 5.85 (1H, d, J 
lO.OHz), 6.67 (IH, dd, J 17.5, lO.OHz), 7.95-8.03 (5H, m), 8.13 (IH, bs), 10.11 
(IH, s); MS (NH3DCI) miz 527 (MNH4+). (Found: C. 70.46; H, 8.03; N, 2.55. 

20 C3oH39N06requires C. 70.70: H, 7.7 1 ; N, 2.75). 

Step 2. {3^)-3.Deoxo-ll-deaxy.3-methoxy.Il.oxo-4.epi-mutilin \HN-(A- 
carboxybenzoyOcarbamate] 

(3;?)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-c/7J-mutilin 14-tA/-(4- 
foimylbenzoyOcarbamate] (200 mg. 0.4 mmol) was dissolved in acetone (5 ml) 

25 and treated with Jones* reagent (0.05 ml of 8M solution of [0], 0.4 mmol) and the 
reaction was sdrred at room temperature for 5 minutes. More Jones' reagent (0.05 
ml) was added and stining continued at loom temperature. The reaction mixture 
was treated with isopropanol (1 ml) and then partitioned between ethyl acetate 
and water. After washing the organic phase with water and brine it was dried 

30 G^gS04). Removal of solvent in vacuo gave the title compound as a foam 
(182mg. 87%); v„ax (CH2CI2) 3434, 3273, 2927, 17323, and ie99an-l; Ir 
NMR (CDa3, CD3OD)) 0.84 (3H, d, J 6.8H2). 0.93 (3H. d, J 6.3Hz). 1.01-1.54 
(13H. m). 1.62-1.69 (2H, m). 2.08-2.17 (2H. m), 2.44 (IH, dd, / 15.2, lO.OHz). 
2.85 (IH, q,y 6.3Hz), 3.16 (3H. s). 3.36-3.41 (IH, m). 4.94 (IH, d,/ 17.4Hz). 

35 5.23 (lH,d,y 10.8Hz). 5.78 (lH,d./9.8Hz). 6.65 (lH,dd,/ 17.5, 10.7Hz),7.84 
(2H, d, / 8.5Hz). 8.05 (2H. d. J 8.5Hz); MS (NH3DCI) mil 543 (MNH4+). 
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Step 3. Mutilin 14.[yV.(4<arboxybenzoyl)carbaniate] 

The product of Step 2 (600 mg, 1.14 mmol) in dioxane (15 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (3.5 ml), as for Example 1 Step 2, 
to afford the tide compound (280 mg, 68%); v^ax (KBr disc) 1766, 1740, and 
5 1709cm-i; NMR (dg-Acetone) 0.82 (3H, d, J 6.3Hz). 0.96 (3H, d, J 7.0Hz), 
1.19-1.25 (4H. m), 1.39-1.84 (lOH. m). 2.07-2.36 (5H, m). 3.36 (IH. bs. collapse 
to d in D2O. J 6.0Hz), 5.19 (IH, dd, y 11.2, 1 .8Hz), 5.27 (IH. dd. J 17.7, 1.6Hz). 
5.79 (IH, d,y 8.5Hz), 6.45 (IH. dd.i 17.6. 11.2Hz). 8.01 (lH,d,y 8.5Hz), 8.14 
(IH, d, J 8.1Hz), 10.04 (IH, s, ex. in D2O); MS (ESI, +ve ion) m/z 534 
10 (MNa"^). 



Example 43. Mutilin 14'(N-piienoxy carbamate) 

Step 1. (3/r)-3-Deoxo-ll*deoxy-3-methoxy-ll-oxo-4-«/7i>mutilin 14'(N- 
phenoxycarbamate) 

O-Phenylhydroxylamine hydrochloride (165 mg, 1.13 mmol) was reacted with 
IS (3/?)-3-deoxo-l l-deoxy-3-methoxy- 1 l-oxo-4-epi-mutilin 14-chloroformaie (150 
mg, 0.38 mmol) and diifopropyleihylamine (0.33 ml, 1 .9 mmol) in 
dichloromethane (3 ml), as for Example 12 Step2, to afford the crude title 
compound (150mg) which was used in the following step without purification; 
Vmax (CH2Cl2)3368, 1753. 1698 cm-"; NMR imcra/ifl(CDa3) 0.87 (3H. d, 
20 J 6.9Hz). 0.98 (3H, d, J 6.4Hz) 1.13 (3H, s). 1.20 (3H, s). 1.05-1.30 (4H, m), 
1.52 (2H.m), 1.69 (lH,d.y 15.4Hz), 1.71 (IH.d.y 11.2Hz), 1.98 (2H,m). 2.18 
(IH. m), 2.48 (IH, dd. J 15.3. lO.lHz). 2.88 (IH. q, J 6.4Hz), 3.20 (3H, s), 3.44 
(IH, m). 5.01 (IH, d, 17.5Hz). 5.28 (lH,d,y 10.6Hz), 5.76 (lH,d,y lO.OHz), 
6.69 (IH, dd, y 17.4, 10.6Hz), 7.08 (3H. m), 7.31 (2H. m), 7.63 (IH, s); MS(CI) 
25 m/z 487 (MNH4+). 

Step 2. Mutilin I4-(Ar.phenoxycarbamate) 

The product of Step 1(112 mg) in dioxane (3 ml) was treated with a saturated 
solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, to afford 
the tide compound (11.5 mg); v^, (CH2CI2) 3562, 1735cm-», ^H NMR 
30 (CDCI3) 0.68 (3H,br). 0.86 (3H,d,y 6.9Hz), 1.06-1.79 (9H, m), 1.16(3H,s). 
1.29 (3H, s). 2.05 (2H, m), 2.23 (3H, m), 3.33 (IH, m,), 5.21 (IH, dd, J 17.2, 

I. 3Hz). 5.36 (IH, d,y 1 1.1 Hz), 5.75 (IH. d.y 8.3Hz). 6.46 (IH, dd,y 17.3, 

II. OHz), 6.91 (IH. d,y 7.9Hz). 7.06 (IH. t. J 7.3Hz). 7.28 (2H, m); MS(EI) m/z 
456 (M+) Found: 455.2677, C27H37NO5 requires 455.2672. 
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Example 44. Mutilin 14-[yV-(4-trifluoroinethyibenzoyl)carbainate] 
Step 1. 4-Trifluoroniethylbenzoylisocyanate 

Silver cyanate (690 mg, 4.6 mmol) and 4-trifluoroineihylbcnzoylchloride (0.6 ml, 
4.0 mmol) in dry dichloromethane (5 ml) were reacted according to the method 
5 described in Example 3 1 , Step 1 . The solution containing the title compound was 
immediately used in the next reaction; v^^ (CH2CI2) 2246 cm*^. 

Step 2. (3/?)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-liV-(4- 
trifluoromethylbenzoyOcarbamate] 

The solution from step 1 was treated with (3/?)-3-deoxo-l l-dcoxy-3-methoxy-ll- 
10 oxo-4-epi-mutilin (335 mg, 1.00 mmol) and the reaction stirred for 1.5 hour. The 
title compound was isolated by the same procedure as described in Example 31, 
Step 2 (405 mg, 74%); v^x (CH2CI2) 3416, 1780, 1718, 1698cm-»; NMR 
(CDCI3) 0.85 (IH, m). 0.90 (3H, d. J 6.9Hz). l.Ol (3H, d. J 6.4H2), 1.08-1.31 
(3H, m). 1.21 (3H. s). 1.31 (3H, s). 1.52 (2H. m). 1.74 (2H. m). 2.03 (2H. m). 
15 2.21 (IH. m). 2.54 (IH, dd. J 15.2. IO.IH2). 2.89 (IH. q. J 6.4Hz). 3.23 (3H. s), 
3.46 (IH, m). 5.02 (IH. d. J 17.4Hz). 5.30 (IH, d, J 10.6Hz). 5.85 (IH, d,J 
lO.OHz). 6.68 (IH. dd.y 17.4, 10.6Hz), 7.77 (IH, d.y 8.3Hz). 7.94 (IH, d. J 
8.2Hz). 8.02 (IH, s); MS (EI) m/z 549 (M+) Found: 549.2703. C30H38F3NO5 
requires 549.2702. 

20 Step 3. Mutilin 14.{^•(4•tri^uoroInethylbenzoyi)ca^bamate] 

The product of Step 2 (385 mg. 0.7 mmol) in dioxane (6 ml) was treated with a 
sanitated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 
to afford the title compound (148 mg. 40%); v^a^ (CH2CI2) 3421, 1781. 
1734cm »; 1h NMR (CDCI3) 0.80 (3H, d.y 6.7Hz). 0.89 (3H.d. 7 7.0Hz). 1.18 
25 (IH, m) 1.20 (3H, s) 1.51 (3H. s). 1.41-1.82 (8H, m), 2.04-2.36 (5H,m). 3.37 
(IH, dd,y 10.7, 6.6Hz), 5.24 (lH,dd,y 17.4, 1.4Hz), 5.37 (lH.dd,y 11.0, 
1.3Hz), 5.82 (IH, d, J 8.5Hz), 6.53 (1 H, dd, J 17.3. 1 1 .OHz). 7.75 (2H, d. J 
8.3Hz), 7.90 (lH,d,y 8.2Hz). 7.98 (lH,bs); MS (CI) m/z 553 (MNH4+). 
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Example 45. Mutilin 14-[N.(3-trifluorotnethylbenzoyl)carbamate] 
Step 1. 3-Trinuoromethylbenzoyiisocyanate 

Silver cyanate (690 mg, 4,6 mmol) and 3-trifluoromethyIbcnzoylchloridc (0.6 ml, 
3.98 mmol) in dry dichloromethane (5 ml) were reacted according to the method 
5 described in Example 3 1 , Step 1 . The solution containing the title compound was 
immediately used in the next reaction: Vj^m (CH2CI2) 2250 cm'l 

Step 2. (3/7)-3-Deoxo-lI-deoxy-3-methoxy-ll-oxo-4-epi-mutilin lA-lN-iZ- 
trlfluoromethylbenzoyDcarbamate] 

The solution from step 1 was treated with (3/?)-3-deoxo-l I-deoxyO-methoxy-Il- 
lO oxo-4-epi-mutilin (335 mg, 1.0 mmol) and the reaction stirred for 1.5 hour. The 
title compound was isolated by the same procedure as described in Example 31, 
Step 2 (480 mg. 87%); (CH2a2) 3414. 1780. 1718. 1698cm-»; ^HNMR 
(CDCI3) 0.90 (3H. d, J 6.8Hz). 1 .00 (3H. d. J 6.4H2). 1.05-1.43 (4H. m). 1.21 
(3H,s), 1.30 (3H.S). 1.53 (2H,m), 1.71 (lH.d.y 15.3Hz). 1.75(lH,d,y 
15 U.2Hz), 2.00 (2H,m), 2.20 (IH.m). 2.55 (lH.dd,y 15.2, 10.1H2).2.89(lH,q, 
J 6.4H2), 3.22 (3H. s). 3.46 (IH, ddd, J 1 1.2, 5.3, 2.9Hz). 5.02 (IH. d, J 17.5Hz), 
5.28 (lH.d,y 10.7Hz). 5.86 (IH. d.y lO.OHz), 6.67 (IH, dd,y 17.5. 10.7Hz). 
7.65 (IH. t, J 7.8Hz), 7.86 (IH, d, 7 7.9Hz). 8.01 (IH, d. J 7.9Hz), 8.09 (2H, 
brs); MS (CI) m/z 567 (MNH4+) (Found: C, 65.50; H. 6.90; N. 2.71. 
20 C3oH3gF3N05 requires C 65.56; H, 6.97; N, 2.55). 

Step 3. Mutilin 14-(/V.(3-trinuoromethylben/.oyl)carbamate] 

The product of Step 2 (350 mg, 0.64 mmol) in dioxanc (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 
to afford the title compound (184 mg. 54%); v^ax (CH2CI2) 341 1. 1781, 

25 1734cm->; ^H NMR (CDCI3) 0.80 (3H, d. J 6.7Hz), 0.89 (3H, d, J 6.9Hz). 1.15 
(IH. ra) 1^0 (3H, s) 1.51 (3H, s), 1.41-1.81 (8H, m), 2.1 1-2.35 (5H. m). 3.37 
(IH, dd, J 10.9, 6.6Hz). 5.23 (IH. dd, J 17.3, 1 .4Hz), 5.35 (IH, dd, J 1 1.0, 
1.3Hz), 5.82 (IH, d,y 8.5Hz), 6.52 (IH, dd,y 17.3. 1 l.OHz), 7.63 (IH, t.y 
7.8Hz), 7.84 (IH. d. J 7.8Hz). 7.98 (IH. d, J 7.8H2) 8.06 (IH. s), 8.12 (IH. s); 

30 MS (Electrospray) m/z 558 (MNa+). 
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Example 46. Mutilin 14-(N-(2-trinuoroinethylbenzoyl)carbainate] 
Step 1. 2-Trifluoroinethylbenzoyiisocyanate 

Silver cyanate (690 mg, 4.6 mmol) and 2-trifluoroincihylbcnzoylchloride (0.5 ml. 
3.4 mmol) in dry dichloromethanc (5 ml) were reacted according to the method 
5 described in Example 31. Step 1 for 3 hours. The solution containing the title 
compound was immediately used in the next reaction; v,„ax (CH2CI2) 2254 cm" 
1. 

Step 2. (3i?).3.Deoxo.ll.deoxy-3.methoxy-ll.oxo-4-e/M".mutilin 14-[N.(2. 
trifluoromethyibenzoyl)carbamate] 

10 The solution from step 1 was treated with (3/?)-3-deoxo-l ^deoxy-3-methoxy-ll- 
oxo-4-^pl-mutilin (335 mg, 1 .0 mmol) and the reaction stirred for 0.5 hour. The 
title compound was isolated by the same procedure as described in Example 31, 
Step 2 (231 mg. 42%); v^ax (CH2CI2) 3384. 1782, 1760. 1698cm->; NMR 
(CDCI3) 0.85 (3H, d, J 6.8Hz). 0.95 (3H, d, J 6.4Hz), 1.05-1.36 (4H, m), 1.19 

15 (6H, s). 1.50 (2H. m). 1.62 (lH,d,7 15.4Hz). 1.71 (lH.d,y ll.3Hz). 1.98 (2H, 
m). 2.17 (IH, m), 2.48 (IH, dd, J 15.3. lO.lHz), 2.81 (IH, q, J 6.4Hz), 3.21 (3H, 
s). 3.43 (IH, m), 4.98 (IH. d, / 17.5Hz). 5.23 (IH. d, J 10.7Hz). 5.72 (IH. d. / 
lO.OHz), 6.50 (IH. dd, J 17.4, 10.6Hz), 7.50 (IH, m.), 7.64 (2H, m). 7.76 (2H. 
m); MS (CI) miz 567 (MNH4+). 

20 Step 3. Mutilin 14.[JV-(2-trifiuorumethylbenzoyI)carbamate] 

The product of Step 2 (207 mg, 0.38 mmol) in dioxane (3 ml) was treated with a 
saturated solution of anc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 
to affoixJ the title compound (149 mg. 74%); v^j,, (CH2CI2) 3390, 1784, 1763, 
1734, 1705cm-l: ^H NMR (CDCI3) 0.76 (3H. d,y 6.9Hz), 0.83 (3H, d,y 7.0Hz). 
25 1.16 (lH.m) 1.18 (3H,s) 1..38(3H.s), 1.36-1.49 (4H. m). 1.55- 1.76 (4H,m), 
2.04-2.28 (5H, m), 3.33 (IH. dd,7 10.6. 6.7Hz), 5.19 (lH,dd,/ 17.3. 1.3Hz), 
5.28 (IH. d. J 1 l.OHz), 5.67 (IH. d.J 8.4Hz). 6.36 (IH. dd.J 17.2, ll.OHz). 7.44 
(lH.m). 7.62 (2H.m), 7.72 (2H.m); MS (Q) m/z 553 (MNH4+). 
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Example 47. Mutiiin 14-[A^-uo.nicotinoylcarbainate] 

Step 1. (3J?}«3>Deoxo-ll-deoxy-3-methoxy-ll-oxo-4*epi-inutiIin 14.[N.iso- 
nicotinoylcarbamate] 

A mixture of silver cyanaie (690 mg, 4.6 mmol), iio-nicorinoyl chloride 
5 hydrochloride (535 mg, 3.0 mmol), tetrakis tripheylphosphine palladium (0) 
(18.5 mg, 0.016 mmol) and (3/?)-3-deoxo-l l-deoxy-3-mcthoxy-l l-oxo-4-e;)i. 
mutiiin (335 mg, 1.0 mmol) in dichloromethane (15 ml) was protected from light 
and stilted at room temperature under argon for 66 hour. Diiropropylethylamine 
(1 ml) was then added and the reaction mixture filtered through Kicselguhr. 

10 Concentration afforded a crude product which was purified by silica gel 

chromatography eluting with 50-75% ethyl acetaie/hexane mixtures to give the 
title compound (212 mg, 44%); v^a^^ (CH2Cb) 3406, 1781, 1721, 1698cm-M 
1h NMR (CDa^) 0.89 (3H, d, J 6.9Hz), 1.01 (3H. d, J 6.4H2), 1.03-1.62 (6H, 
ra), 1.21 (3H. s), 1.31 (3H, s), 1.70(1H, d,y 15.5Hz), 1.75 (lH,d,y 11.5Hz), 

15 2.00 (2H. m), 2.21 (IH, m), 2.54 (IH, dd, J 15.2, lO.lHz), 2.88 (IH, q, / 6.3Hz), 
3.22 (3H, s). 3.46 (IH, ddd, 7 1 1.2. 8.3. 5.3Hz), 5.02 (IH, d, J 17.5Hz), 5.29 (IH, 
d, J 10.7Hz), 5.85 (IH. d, J lO.OHz). 6.66 (IH, dd,y 17.5. 10.7Hz), 7.64 (2H, dd, 
J 4.4, 1.6Hz), 8.1 1 (IH, s), 8.84 (2H, dd, J 4.4, 1.5Hz); MS (Q) nUz 483 
(MNH4+). 

20 Step 2. Mutiiin ]4.[Ar-i50-nicotinoylcarbamate] 

The product of Step 1 (177 mg, 0.37 mmol) in dioxane (2 ml) was treated witii a 
samratcd solution of zinc chloride in cone. HQ (1 ml), as for Example 1 Step 2, 
to afford the title compound (29.6 mg, 17%); Vp^, (CH2CI2) 3400, 1783. 
I734cm-1; ^H NMR (CDCI3) 0.79 (3H. d. J 6.8Hz), 0.89 (3H, d. J 7.0Hz), 1.16 
25 (IH, m) 1 .20 (3H, s) 1 .50 (3H, s), 1 .44- 1 .82 (8H, m). 2. 1 1 -2.35 (5H, m), 3.37 
(IH, dd, J 10.7, 6.6Hz), 5.23 (IH, dd. J 17.3, 1 .4Hz), 5.36 (IH, dd, J 10.9. 
1.3Hz),5.82(lH,d,y8.5H2), 6.51 (lH,dd,y 17.3. 1 l.OHz). 7.62 (lH,dd,y 4.5, 
1 .5Hz), 8.20 (IH, s), 8.79 (2H, dd, J 4.5, 1 .7Hz); MS (CI) nUz 469 (MH+). 

Example 48. Mutiiin 14-[Ar.nicotinoyicarbamate] 

30 Stepl. (3i?)-3-Deoxo-ll-deoxy.3-methoxy-]l-oxo-4-€}n'-mu(ilin 14-[A^. 
nicotinoylcarbamate] 

A mixture of silver cyanatc (690 mg, 4.6 mmol), nicotinoyl chloride 
hydrochloride (712 mg, 4.0 mmol), tetrakis tripheylphosphine palladium (0) (14 
mg. 0.012 mmol), diijopropylethylamine (0.7 ml, 4.0 mmol) and (3^)-3-deoxo- 
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1 l-deoxy-3-methoxy- 1 l-oxo-4-epi-muulin (335 mg, l.O mtnol) in 
dichloromethanc (14 ml) was protected from light and stirred at reflux under 
argon for 50 minutes. The reaction mixture was filtered through Kieselguhr and 
concentrated, to afforded a crude product which was purified by silica gel 

5 chromatography to give the title compound (177 mg. 37%); v^ax (CH2a2) 
3410, 1779, 1717, 1698cm-»; NMR (CDCI3) 0.90 (3H, d, J 6.8Hz). 1.00 (3H, 
d.7 6.4Hz). 1.08-1.56 (6H. m). 1.21 (3H, s). 1.30 (3H, s), 1.71* (la d,y 
15.3H2), 1.75 (IH. d.y 11.2Hz), 2.00 (2H. m), 2.21 (IH, m). 2.54 (IH. dd,y 
15.3. lO.lHz), 2.89 (IH. q, J 6.4Hz). 3.22 (3H. s), 3.46 (IH, ddd, 7 1 1.2, 8.1, 

10 5.4H2), 5.02 (IH. d. / I7.4Hz). 5.28 (IH, d, J 10,7Hz). 5.85 (IH. d, J lO.OHz), 
6.67 (IH, dd, J 17.5. 10.7Hz), 7.46 (IH, dd, J 7.6, 4.9Hz), 8.16 (2H. m). 8.81 
(IH, dd, / 4.9. 1 .5Hz) 9.02 (IH. d. J 2.3Hz); MS (CI) miz 483 (MNH4+). 

Step 2. Mutilin 14<[yV>nicotinoylcarbamate] 

The product of Step 1 (153 mg, 0.32 mmol) in dioxane (2 ml) was treated with a 
15 saturated solution of zinc chloride in cone. HQ (1 ml), as for Example 1 Step 2. 
to afford the title compound (95 mg. 64%); (CH2CI2) 3410. 1781, 
1734cm-l; ^H NMR (CDCI3) 0.81 (3H. d. J 6.7Hz). 0.89 (3H. d, J 6.9Hz), 1.18 
(IH. m) 1.20 (3H, s) 1.50 (3H, s), 1.44-1.82 (8H. m). 2.1 1-2.35 (5H, m), 3.37 
(IH, dd, J 10.6, 6.7Hz), 5.23 (IH. d,7 17.4Hz), 5.36 (IH, d, / 1 l.lHz), 5.82 (la 
20 d,y8.4Hz).6.52(lH.dd, J 17,3. 11.0Hz),7.44(lH.dd.y7.8.4.9Hz), 8.12(2H. 
br). 8.80 (IH. d,y 3.4Hz), 8.99 (IH. d,y 1.7Hz); MS (EI) m/z 469 (MH+), 
Found: 469.2704, C27H37N2O5 (MH+) requires 469.2702. 

Example 49. Mutiiin 14-[Ar-2-furoylcarbainate] 

Step 1. (3Jf)-3-Deoxo-Il-deoxy-3-methoxy-ll-oxo-4-ep/-mutiIin 14-[/V-2- 
25 furoylcarbamate] 

A mixture of silver cyanaic (690 mg, 4.6 mmol), 2-furoyl chloride (0.4 ml, 3.0 
mmol). tetrakis tripheylphosphine palladium (0) (17 mg, 0.015 mmol)and (3/?)-3- 
deoxo-1 l-deoxy-3-methoxy-l l-oxo-4-e/Ji-mutilin (335 mg, 1.0 imnol) in 1,2- 
dichloroethane (10 ml) was protected from light and sdrred at room temperature 

30 under argon for 41 hour. The reaction mixture was filtered through Kieselguhr 
and concentrated, to afforded a crude product, which was purified by silica gel 
chromatography to give the title compound (468 mg, 99%); v^ax (CH2CI2) 
3415, 1777. 1714, 1699cm-»; 1h NMR (CDQa) 0.89 (3H. d. J 6.9Hz). 1.00 (3H, 
d.y 6.4Hz). 1.07-1.42 (4H, m), 1.20 (3H. s). 1.33 (3H. s), 1.53 OH, m), 1.71 

35 (IH. d. J 15.3Hz). 1.75 (IH. d, J 1 1.3Hz), 2.02 (2H, m). 2.20 (IH. m), 2 J3 (la 
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dd.y 15.4. lO.lHz). 2.90 (IH. q.7 6.4H2). 3.23 (3H. s). 3.47 (IH. ddd.y 11.2. 
8.3, 5.3H2). 5.01 (IH, d, J 17.4H2). 5.30 (IH, d, J 10.7Hz). 5.84 (IH, d,y 
9.9H2). 6.59 (IH. dd.y 3.5, l.THz), 6.73 (IH, dd. J 17.4, 10.6Hz). 7.34 (IH, d,y 
3.3Hz), 7.54 (IH, s), 8.20 ( 1 H, s); MS (CI) m/r 47 1 (M+). 

5 Step 2. Mutilin 14-[A^-2-furoylcarbainate] 

The product of Step 2 (200 mg, 0.42 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 
to afford the tide compound (129 mg, 67%); v^^^ (CH2CI2) 3412, 1777. 1733. 
1716cm->; 1h NMR (CDCI3) 0.80 (3H, d, J 6.7H2). 0.89 (3H, d. J 7.0Hz). 1.18 
10 (IH. m) 1.19 (3H, s) 1.54 (3H. s), 1.37-1.82 (8H, m). 2.10-2.38 (5H. ra). 3.37 
(IH, dd. y 1 1.0. 6.6Hz), 5.23 (IH. dd, J 17.3, 1 .5Hz), 5.38 (IH, dd, J 1 1.0, 
1.5Hz). 5.83 (IH. d. y 8.5Hz), 6.56 (IH, dd. J 17.3. 1 l.OHz), 6.57 (IH. dd, J 3.5, 
1.8Hz). 7.32 (IH. d. y 3.3Hz). 7.52 (IH, d, y 2.1Hz). 8.15 (IH, s); MS (CD miz 
475 (MNH4+). 



15 Example SO. Mutilin 14-[A^.acetylcarbaniate] 
Step 1. Acetyl isocyanate 

Silver cyanate (690 mg, 4.6 mmol) and acetyl chloride (0.28 ml, 3.94 mmol) in 
dry dichloromethane (5 ml) were reacted according to the method described in 
Example 31, Step 1 for 1.75 hours. The solution containing the tide compound 
20 was immediately used in the next reaction; (CH2CI2) 2257 cm' I . 

Step 2. (3/r).3-Deoxo-ll.deoxy.3-methoxy.ll-oxo-4.e/»/-mutilin 14.[Ar. 
acetylcarbamate] 

The solution from step 1 was treated with (3/?)-3-dcoxo-l l-deoxy-3-methoxy-l 1- 
oxo-4-«pi-mudlin (335 mg. 1.0 mmol) and the reaction srirred for 10 minutes. 

J5 The tide compound was isolated by the same procedure as described in Example 
31. Step 2 (420 mg, 100%); (CH2CI2) 3388, 1753, 1713cm-l; 1h NMR 

(CDQs) 0.83 (3H, d, J 6.9Hz), 1.00 (3H, d, J 6.4Hz). 1.07-1.54 (6H. m). 1.21 
(6H, s). 1.62 (IH, d, y 15.7H2). 1.73 (IH, d, J 1 1.3Hz). 1.99 (2H. m). 2.20 (IH, 
m), 2.48 (3H. s). 2.49 (IH, dd. J 15.4. lO.OHz), 2.88 (IH, q, J 6.4Hz). 3.22 (3H. 

'0 s). 3.45 (IH, ddd, y 1 1.2. 8.1, 5.3Hz), 5.03 (IH, d, J 17.5Hz). 5.33 (IH, d, J 
10.7Hz). 5.72 (IH. d.y lO.OHz), 6.63 (IH, dd, J 17.5, 10.7Hz), 7.45 (IH, s); MS 
(EI) nUz 419 (M-^). Found: 419.2674, C24H37NO5 requires 419.2672. 
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Step 3. Mutilin 14-[A^>acetylcarbamate] 

The product of Step 2 (284 mg, 0.68 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (I ml), as for Example I Step 2, 
to afford the title compound (190 mg. 69%); v„ax (CH2a2) 3392, 1755, 1734. 
5 1714cin-»; NMR (CDQs) 0.74 (3H. d, J 6.7Hz). 0.89 (3H, d, J 7.0Hz). 1.16 
(IH, m) 1.19 (3H, s) 1.43 (3H. s). 1.37-1.55 (5H. m).1.59-1.85 (3H. m), 2.05- 
2.38 (5H, m), 2.42 (3H. s). 3.37 (IH. dd. / 10.6, 6.6Hz). 5.23 (IH, dd,/ 17.4, 

I. 3Hz), 5.37 (IH, dd, J 1 1.0. 1.3Hz), 5.72 (IH. d, J 8.4Hz), 6.49 (IH, dd, / 17.4. 

II. 0Hz),7.51 (lH,s); MS (CD ni/z 423 (MNH4+). 

10 Example 51. Mutilin 14-[A^-(4-chlorobenzenesuiphonyl)]- 
carbamate 

(3/?)-3-Deoxo-l l-dcoxy-3-methoxy-l l-oxo-4-cpi-mutilin 14-chlorofomiate (500 
mg) in dry dichloromethane (7 ml) was treated with 4- 
chlorobenzenesulphonamide (265 mg), diiiopropylethylamine (0.5 ml), and 4- 
15 dimethylaminopyridine (10 mg). and the soludon was stirred for 30 minutes at 
room temperature. The solution was diluted with ethyl acetate (50 ml) and 
washed with dilute HQ (30 ml), water (30 ml), and saturated brine (30 ml). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporadon 
under reduced pressure to yield a white foam (780 mg). 

20 The foam was dissolved in 1 ,4-dioxane (8 ml) and treated with a saturated 

solution of zinc chloride in cone. HQ (2.5 ml). The solution was stirred for 2.5 
hours at room temperature, and was then diluted with ethyl acetate (50 ml) and 
washed three times with water. The solution was dried (sodium sulphate) and the 
solvent was removed by evaporation under reduced pressure to yield a pink foam. 

25 Oystallisation from dichloromethane - hcxane gave the tide compound as 
colourless crystals (555 mg), m.p. 216 - 218*C; \^ (EtOH) 230 nm (E 
12,100):Vmax (CHCI3) 3380. 1735. and 1210 cm*'; 5h (CDCI3) 7.94 (2H, d, 7 5 
Hz), 7.52 (2H. d. y 5 Hz), 6.27 (IH, dd. J 17.4 and 1 1 Hz), 5.61 (IH. d. J 8.4 
Hz). 5.24 (IH.dd. ill and 1.2 Hz). 5.10(lH.dd.y 17.4and 1.2 Hz). 3.30 (IH. 

30 dd. J 10.1 and 6.7). 2.20 (3H, m), 1.95 (2H. m). 1.8 - 1.0 (ovcriapping 

muWplets), 1.34 (3H, s). 1.09 (3H, s). 0.83 (3H, d, 7 7 Hz), and 0 J2 (3H. d, J 6.8 
Hz); MS (CI) mil 555 (M.NH4+). 
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Example 52. Mutilin 14^[A^.(4-fluorobenzenesuiphonyI)]- 
carbamate 

Step 1. (3/;}-3-Deoxo-ll-deoxy-3.inethoxy-n-oxo*4-epi*mutilin 14-[A^.(4- 
fluorobenzenesulphonyl)]-carbainate 

5 (3^)-3-Deoxo-l I-deoxy-3-meihoxy-l l-oxo-4-ep/-niuiilin 14-chlorofonnaie (200 
mg) in dry dichloromcihane (3 ml) was treated with 4- 
fluorobcnzencsulphonamidc (180 mg), ditfopropylcihylamine (0.2 ml), and 4- 
dimethylaminopyridine (2 mg), and the solution was sdrred for 30 minutes at 
room temperature. The soluuon was diluted with ethyl acetate (50 ml) and 

10 washed with dilute HCl (20 ml), water (20 ml), and saturated brine (20 ml). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 
under reduced pressure to yield a colouriess gum. Chromatography on silica gel 
using ethyl acetate - hexane gave the title compound as a colourless gum (240 
Vjna, (CHCI3) 3379, 1737, 1697. and 1594 cm-^; MS (EI) m/r 535 (M*) 

15 (Found: Af 535.2408. C28H38NO6FS requires M, 535.2404). 

Step 2. Mutilin 14-[N-(4-fluoroben7^nesuiphonyl)]-carbamate 

(3/?)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-cp/-mutilin 1 4-[A^-(4-fluoro- 
benzcnesulphonyOJ-carbamate (200 mg) in K4-dioxane (4 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (L5 ml) and the solution was kept 

20 at nx>m temperature for 1 .5 hours. The solution was diluted with ethyl acetate (50 
ml) and was washed three times with water (20 ml poraons). The solution was 
dried (sodium sulphate) and the solvent was removed by evaporation under 
reduced pressure to give a colouriess gum. Chromatography on silica gel using 
ethyl acetate - hexane gave the title compound as colourless crystals (140 rag). 

25 Reciystallisation from dichloromethane - hexane gave colouriess needles, m.p. 
228.229T; X„,ax (EtOH) 217 nm (c 1 1,660); 5h (CDCI3) 8.01 (2H, dd, 7 9 and 5 
Hz), 7.20 (2H, t, y 9 Hz), 6.27 (IH, dd,y 17.5 and 1 1 Hz), 5.58 (IH, d.y 8.3 Hz), 
5.20(lH,dd,y 11 and 1.2 Hz), 5.06 (IH, dd.y 17.5 and 1.2 Hz), 3.20(lH.d,y 
6.2 Hz), 2,22 (2H, m), 1.97 (2H, m), 1.8 - 1.0 (ovcriapping mulriplets), 1.35 (3H, 

30 s), 1.09 (3H, s), 0,85 (3H, d, y 7 Hz), 0.51 (3H, d, J 6.7 Hz); MS (CI) m/z 539 
(M.NH4-^). 
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Example 53. Mutilin 14-[A^-(4-n-propylbenzenesulphonyl)]- 
carbamate 

Step 1. (3J?)-3.Deoxo-ll-deoxy.3-inethoxy-ll-oxo-4-e/?i-inutilin 14-[/V.(4-n- 
propylbenzen«uiphonyl)]-carbainate 

5 Using the process described in Example 52. Step 1 , (3/?)-3-deoxo- 1 1 -deoxy-3- 
meihoxy-1 l-oxo-4-ept-inutilin 14-chloroformate (200 mg) and 4-n- 
propylbenzenesulphonamide (ISOmg) were convened into the tide compound, 
which was obtained as a colourless gum (220 mg); MS (CI) m/z 577 (M.NH4+). 

Step 2. Mutilin 14-[/V>(4-ii-propylbenzenesulphonyl)}-€arbamate 

10 Using the process described in Example 52, Step 2, (3/?)-3-deoxo- 1 1 -deoxy-3- 
meihoxy- ll-oxo-4-ep/-mutilin 14-(A/-(4-n-propylbenzencsulphonyl)]-carbaraate 
(190 mg) was converted into the title compound, which was obtained as a 
colourless gum (150 mg); (CHCls) 3565, 3384, 1735, 1598, and 1421 cm- 
h 6h (CDCI3) 7.85 (2H, d, J 8.5 Hz), 7.32 (2H, d, / 8.5 Hz). 6.28 (IH, dd, J 17.3 

15 and 1 1 Hz), 5.61 (IH, d, J 8.3 Hz), 5.23 (IH, dd, 7 1 1 and 1.3 Hz), 5.08 (IH, dd, 
J 17 and 1.3 Hz). 3.29 (IH, dd.y 10.2 and 6.6 Hz), 2.67 (2H, t.y 7.3 Hz), 2.20 
(2H, m), 1.95 (2H. m), 1.8 - 0.8 (overiapping multiplets). 0.49 (3H, d. J 6.7 Hz); 
MS (CI) m/z 563 (M.NH4+). 

Example 54. Mutilin 14-lAr.(4-hydroxybcnzenesulphonyl)]. 
20 carbamate 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy- 1 l-oxo-4-cp»-muulin 14-chloroformaie (300 
mg) in dry dichloromethane (5 ml) was treated with 4- 

hydroxybenzenesulphonamidc (170 mg), ditf/7propylcihylaminc (0.35 ml), and 4- 
dimethylaminopyridinc (8 mg), and the solution was stirred for 30 minutes at 
25 room temperature. The solution was diluted with ethyl acetate (50 ml) and 

washed with dilute HCl (20 ml), water (20 ml), and saturated brine (20 ml). TTie 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 
under reduced pressure to yield a colouriess gum. Chromatography on silica gd 
using ethyl acetate - hexane gave the product as a white foam (410 mg). 

30 The above product was dissolved in 1 .4-dioxane (8 ml) and the solution was 

treated with a saturated solution of zinc chloride in cone. HCl (3 ml); the solution 
was kept at room temperature for 3.5 hours. The solution was diluted with ethyl 
acetate (50 ml) and was washed three times with water (20 ml portions). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 

35 under reduced pressure to give a pale yellow gum. Oiromatography on silica gel 
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using ethyl acetate - hexane gave the product as a white foam (180 mg). The 
NMR spectium of this product showed that it contained two different mutilin 
moieties, and suggested that it had been derived by simultaneous reaction of 4- 
ffpi-mutilin chloroformate molecules with both the hydroxyl and the 
sulphonamido groups of 4-hydroxybenzenesulphonamide: 

[mutiIin]-02CO.C6H4.S02NHC02-{mutilin3 

The above product was dissolved in methanol (8ml) and the solution was treated 
with IM NaOH (1ml) and kept at room temperature for 6 hours. The solution was 
dUuied with ethyl acetate (50 ml) and was washed with dilute HCl (20 ml) and 
saturated brine (20 ml). The solution was dried (sodium sulphate) and the solvent 
was removed by evaporation under reduced pressure to give a yellow gum. 
Chromatography on silica gel using ethyl acetate - hexane gave the title 
compound as a white solid (107 mg); (EtOH) 239 nm (e 12.340); Vn,„ 
(CHCI3) 3690. 3583. 3382, 1734. 1602, 1418. and 1 157 cm-'; 6h (CDCI3 - d^- 
MeOH) 7.77 (2H. d, 7 7 Hz). 6.84 (2H, d. 7 7 Hz). 6.28 ( IH, dd. 7 17.3 and 1 1 
Hz), 5.56 (IH, d, J 8.3 Hz). 5.21 (IH. d, / 1 1 Hz). 5.07 (IH. d, / 17.3 Hz). 3.26 
(IH, d. y 6.4 Hz). 2.5 - 1 .0 (overlapping multiplets). 0.82 (3H. d. 7 7 Hz). 0.51 
(3H. d. J 6.5 Hz); MS (CI) nUz 537 (M.NH4+). 519 . (M+). 



Example 55. Mutilin 14-[Ar.(3,4-diniethoxybenzoyI)carbamate] 
Step 1. 3,4-DimethoxybenzoyIisocyaiiate 

Silver cyanate (690 mg. 4.6 mmol) and 3.4-dimethoxybcnzoylchloride (800mg, 
4.0 mmol) in dry dichloromethane (5 ml) were reacted according to the naeihod 
described in Example 31. Step I . The solution containing the tide compound was 
immediately used in the next reaction; v^gx (CH2CI2) 2238 cm'l. 

Step 2. (3i?).3-Deoxo.ll-deoxy.3.inethoxy-Il-oxo-4^pt-muUlin 14.[/V.(3,4. 
dimethoxybenzoyDcarbamate] 

The solution from step 1 was treated with (3^)-3-deoxo-l l-deoxy-3-methoxy-ll. 
oxo^pi-mutilin (335 mg. 1.0 mmol) and the reaction stirred for 40 minutes. 
The tide compound was isolated by the same procedure as described in Example 
31, Step 2 (392 mg, 72%); v^, (CH2a2) 3430. 1774, 1698cm-'; 'H NMR 
(CDaa) 0.91 (3H. d. J 6.8Hz). 1.00 (3H, d. J 6.4Hz), 1.05-1.57 (6H. m). 1.21 
(3H, s). 1.34 (3H, s). 1 .73 (IH. d. J 15.3Hz). 1.75 (IH, d. / 10.5Hz), 2.02 (2H. 
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m). 2.20 (IH, m), 2.54 (IH, dd. J 15.2. lO.lHz), 2.91 (IH. q, J 6.2H2). 3.23 (3H, 
s). 3.47 (IH. m). 3.95 (6H, s). 5.02 (IH. d. J 17.5Hz). 5.30 (IH, d. J lO.THz). 
5.85 (IH. d, J 9.9H2), 6.79 (IH, dd. J 17.5, 10.7H2). 6.90 (IH, d, J 8.4Hz), 7.34 
(IH, dd, J 8.4, 2.0Hz). 7.46 (IH. d, J 2.OH2). 7.94 (IH, s); MS (CI) miz 542 
5 (MH+). 

Step 3. Mutilin 14-[/V-(3,4-diinethoxyben%oyl)carbainate] 

The product of Step 2 (275 mg, 0.51 mmol) in dioxane (2 mi) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2. 
to afford the title compound (75 mg, 28%); \^ (KBrdisc) 3305, 1768. 1730. 

10 1 687cm-l: >H NMR (CDCI3) 0.82 (3H. d, J 6.6Hz). 0.89 (3H. d. J 6.9Hz), 1.20 
(IH, m). 1.23 (3H. s). 1.54 (3H, s). 1.44-1.82 (8H. m), 2.12-2.38 (5H. m), 3.38 
(IH, dd.y 10.7. 6.6Hz). 3.94 (6H. s). 5.24 (IH. dd,y 17.4. 1.4Hz). 5.38 (IH. dd, 
J 10.9, 1.4Hz). 5.84 (IH, d, 7 8.5Hz), 6.58 (IH. dd, J 17.3, 1 l.OHz), 6.88 (IH. d. 
J 8.4Hz). 7.30 (IH. dd. J 8.4, 2.0Hz). 7.43 (IH, d. J 2.1Hz). 7.86 (IH. s); MS 

15 (EI) m/2 527 (M+). Found: 527.2884. C30H4 , NO7 requires 527.2883. 

Example 56. Mutilin 14.[Ar.(3,4- 
nietliyienedloxybenzoyl)carbaniate] 

Step 1. 3,4-Methylenedioxyben%oyiisocyanate 

Silver cyanate (690 mg. 4.6 mmol) and piperonyloyi chloride (738mg, 4.0 mmol) 
20 in dry dichloromethane (5 ml) were reacted according to the method described in 
Example 31. Step 1. The solution containing the title compoiind was 
immediately used in the next reaaion; v^a^, (CH2CI2) 2238 cm'^. 

Step 2. (3^)-3-Deoxo- 1 1 -deoxy.3-methoxy- 1 1 •oxo^-ept-mutilin 14-[A^-(3,4- 
methylenedioxybenxoyl)carbamatel 

25 The solution from step 1 was treated with (3/?)-3-deoxo-l l-deoxy-3-methoxy-l 1- 
oxo-4-e)9i-mutilin (335 mg. 1.0 mmol) and the reaction stirred for 40 minutes. 
The title compound was isolated by the same procedure as described in Example 
31. Step 2 (283 mg. 54%); v„„ (CH2CI2) 3428. 1775, 1698cm-»; iH NMR 
(CDCI3) 0.90 (3H, d. J 6.9H2), 1.00 (3H. d, J 6.4Hz). 1.07-1.56 (6H, m), 1.20 

30 (3H.S). 1.31 (3H,s). 1.71 (IH.d.y 15.3Hz), 1.75 (lH.d,/ 11.2Hz), 1.99 (2H, 
m), 2.20 (IH. m), 2.52 (IH. dd. J 15.2. lO.lHz), 2.90 (IH. q. / 6JHz). 3.23 (3H, 
s). 3.46 (IH, ddd, / 1 1.2, 8.2, 5.3Hz), 5.01 (IH, d. J 17.4H2), 5.29 (IH, d.y 
10.7H2), 5.84 (IH. d, J lO.OHz). 6.07 (2H. s). 6.72 (IH, dd./ 17.5. 10.7Hz), 6.87 
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(IH. d. J 8.0Hz), 7.32 (IH. d. J LSHz). 7.36 (IH. dd. 7 7.9. 1.8Hz). 7.89 (IH. s); 
MS (CI) miz 543 (MNH4+). 526 (MH+). 

Step 3. Mutiiin 14.[Ar.(3,4.methylenedioxybcn2oyl)carbamateJ 

The product of Step 2 (237 mg. 0.45 mmol) in dioxane (2 ml) was treated with a 
5 saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 
to afford the title compound (151 mg, 65%); v^a, (CH2CI2) 3432, 1777. 1733. 
1712cin-I: «H NMR (CDClj) 0.80 (3H. d, J 6.6Hz), 0.89 (3H, d. J 7.0Hz). 1.18 
(IH. m). 1.19 (3H, s). 1.38-1.83 (8H, m), 1.51 (SR s). 2.09-2.37 (5H. m). 3.37 
(IH. dd,y 10.9, 6.6Hz), 5.23 (lH.dd,y 17.4, 1.5Hz), 5.38 (lH,dd.y 11.0, 
10 1.5H2), 5.82 (IH, d, J 8.5Hz), 6.06 (2H, s), 6.56 (IH, dd, J 17.4. 1 l.OHz), 6.85 
(IH. d, J 8.0Hz). 7.29 (IH. d, J 1.6Hz), 7.32 (IH, dd. / 8.1. 1.8Hz). 7.81 (IH, s); 
MS (EI) mIzSn (M+). Found: 51 1.2566. C29H37NO7 requites 51 1.2570. 

Example 57. Mutiiin 14-(A^.p.methox.vsulphonylcarbamate) 
Stepl. Mutiiin U-dichioroacetate 

15 Mutiiin (1.0 g, 3.12 mmol) was disolved in diy THF (10 ml) under argon and 
treated with pyridine (0.33 ml, 4.06 mmol), dichloroaceuc anhydride (820 mg, 
3.42 mmol) in THF (2 ml), and W-4-dimethylaminopyridine (5mg). After 24 
hours the reaction was diluted with ethyl acetate, washed with IM hydrochloric 
acid, saturated sodium hydrogen carbonate and saturated sodium chloride 

20 solutions. The solution was dried over magnesium sulphate and concentrated to 
afford the crude pitxiuct (1.5g). Purification by silica gei chromatography (15- 
25% ethyl acetate / hexane) afforded the title compound (925 mg, 69%); 
(CH2CI2) 3635. 1756. 1735cm-»; »H NMR (CDCI3) 0.86 (3H, d. J 7.1Hz), 0.97 
(3H, d,y 7.0Hz), 1.06 (3H, s). 1.15 (IH. m), 1.32-1.50 (4H, m), 1.39 (3H, s), 

25 1.63-2.02 (5H, m), 2.10 (IH, s). 2.22 (2H, m). 2.37 (IH, quintet. 7 7.0Hz). 4.31 
(IH, t, / 6.4Hz), 4.91 (IH, d, J 6.9Hz), 5.32 (IH. dd. J 1 1.2, 0.7Hz), 5.48 (IH, 
dd»/ 17.7. 0.8H2). 6.00 (IH, s), 6.12 (IH. dd. J 18.0, 1 1.2Hz); MS (CI) mIz 448 
7450/ 452 (MNH4+). 

Step 2. Mutiiin M-chloroformate-Il-dichloroacetate 

30 The product of Step 1 (882 mg. 2.04 mmol) was disolved in dry THF (15 ml) 
under argon, cooled in an ice-bath, and treated with trichloromethyl 
chlorofonnate (0.25 ml, 2.07 mmol) and pyridine (0.21 ml, 2.6 mmol). TTie 
resultant heterogeneous mixture was rapidly stirred for 1 hour, diluted with eAyl 
acetate and washed with saturated sodium chloride solution. The solution was 



wo 97/25309 



PCT/EP96/0S874 



dried over magnesium sulphate and concentrated to afford the title compound 
which was used without purification (982 mg» 97%); v^^x (CH2CI2) 1760, 
1737cm-l; NMR (CDCI3) 0.83 (3H,d, 7 7.1Hz), 0.88 OH. d, 7 7.1Hz), L13 
(3H, s), 1.16 (IH, m), 1.37-1.54 (3H, m), 1.48 (3H, s), 1.6M.92 (4H, m), 2.13- 
5 2.37 (4H, m), 2.46 (IH, quintet, / 7.0Hz). 4.93 (IH, t, J 6.8Hz), 5.31 (IH, d, J 
17.2H2), 5.37 (IH, d, J 10.7Hz), 5.61 (IH, d, J 8.4Hz), 5.99 (IH, s), 6.25 (IH, 
dd,7 17.5, 11.2Hz); MS (EI) m/z 498-492 {M+). 

Step 3. Mutilin ll-dichloroacetate-14-(A^-p-methoxysulphonyicarbamate) 

The product of Step 2 (250 mg, 0,51 mmol) was disolved in dichloromethane (5 
10 ml) under argon and treated with p»methoxysulphonamidc (187 mg, 1 .0 mmol) in 
DMF (0.5 ml), NJ^- diLSopropylcthylamine (0.2 ml, 1.15 mmol) and N,N-4- 
dimethylaminopyridine (5mg). After stirring at room temperature for 3 hours the 
solution was diluted with dichloromethane and washed with IM hydrochloric 
acid. The solution was dried over magnesium sulphate and concentrated to afford 
15 the crude product (746 mg). Purification by silica gel chromatography (50% ethyl 
acetate / hexane) afforded the title compound (294 mg, 90%); y^jnax 

(CH2CI2) 

3368, 1736cm-'; NMR (0003) 0.53 (3H, d. J 6.7Hz). 0.83 (3H, d, / 7.OH2). 
0.99 (3H. s). 1.06-1.89 (8H, m), 1.35 (3H. s), 1.94-2.29 (4H. m). 2.45 (IH, m). 
3.88 (3H. s). 4.86 (IH, d, / 6.8Hr), 5.09 (IH, d. / 17.6Hz), 5.19 (IH, d, / 
20 I l.2Hz), 5.52 (IH, d. J 8.0Hz), 5.96 (IH, s), 6.16 (IH, dd, J 17.6. 1 1.2Hz). 6.99 
(2H, d. / 8.9Hz), 7.94 (2H, d, J 8.9Hz); MS (CI) m/r 665 / 663 / 661(MNH4+). 

Step 4. Mutilin 14-(^-p-ine(hoxysuiphonylcarbanuite) 

The product of Step 3 (262 mg, 0.41 mmol) was disolved in THF (3 ml) and 
methanol (1 ml) and treated with IM sodium hydroxide (1 ml, 1.0 mmol). After 1 

25 hour the solution was diluted with ethyl acetate and washed with IM hydrochloric 
acid and water. The solution was dried over magnesium sulphate and 
concentrated to afford the crude product (260 mg). Purification by silica gel 
chromatography (50% ethyl acetate / hexane) afforded the title compound (206 
mg, 95%); v„ax (CH2CI2) 3367, 1736cm-l; "H NMR (CDCI3) 0.53 (3H, d, / 

30 6.7Hz), 0.83 (3H, d, 7 7.0Hz), 1.08 (IH, m), 1.10(3H, s), 1.25-1.75 (8H,m), 
1.35 (3H, s), 1.97 (2H, m). 2.20 (3H. m), 3.29 (IH, dd. J 10.2. 6.6Hz), 3.88 (3H, 
s), 5.09 (lH,dd, 717.4, 1.3Hz).5.24(lH,d,y 11.0. 1.2Hz), 5.61 (lH,d,y 
8.4H2). 6.28 (IH, dd. J 17.4, 1 l.OHz), 6.98 (2H, d. J 9.0Hz), 7.43 (IH, s), 7.93 
(2H,d,y9.0Hz); MS (CI) m/z 55 1(MNH4+); (Found: C, 63.13; H, 7.54; N. 

35 2.61. C28H39NO7S requires C, 63.02; H, 7.37; N. 2.62). 
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Example 58. Mutilin 14-[A^-(4-hydroxybenzoyl)carbaniate] 
Step 1. ll-O-Dichloroacetylmutilin 

Mutilin (4.0 g. 12.5 mmol) was dissolved in dry letrahydrofuran (20 ml) and 
treated with pyridine (1.31 ml, 16.2 mmol), dichloroacctic anhydride (3.29 g, 
5 13.7 mmol), and N,/V-dimethylaminopyridinc (20 mg). The reaction was sdned 
under argon for 2h at room temperature. Reaction mixture panitioned between 
cdiyl acetate and water. The organic phase was washed with l.OM HCI, water 
and saturated sodium chlcmde solution before drying (MgSOJ. Purification was 
accomplished by chromatography on silica gel. The product was isolated as a 

10 crystalline solid (3.57g. 66%); v^g^ (CH,C1,) 3635, 2936. 1756, 1735 and 1463: 
iH NMR (CDQs) 0.86 (3H, d. J 7.1Hz), 0.97 (3H, d, J 7.0Hz), 1.06 (3H, s), 1.15 
(IH, m) 1.39 (3H, s), 1.32-1.50 (4H, m), 1.63-2.02 (5H, m), 2.10(1H, s), 2.22 
(2H. m), 2.37 (IH. quint.. J 6.5H2). 4.31 (IH. t. J 6.4Hz), 4.91 (IH, d, J 6.9Hz). 
5.32 (IH, dd, J 1 1.2, 0.7Hz). 5.48 (IH. dd, J 17.7, 0.7Hz), 6.00 (IH. s), 6.12 (IH, 

15 dd, y 18.0, 1 1.2Hz): MS (NH3DC1) miz 448.450,452 (MNH +). 

Step 2. lI-0>Dichloroacetyimutilin-]4.[yv>(4-acetoxybenzoyl)carbamate] 

A solution of 4-acetoxybenzoylisocyanaie (6 mmol) in dichloroethane (20 ml) 
(prepared as described in Example 33, Step I) was treated with 1 1-0- 
dichloroacetylmutilin (650 mg, 1.5 mmol) and the title compound isolated as 

20 described in Example 3 1 , Step 2 (716 mg. 72%): v„a, (CH,a,) 3420, 2943. 
1779, 1734, 1 604 and 1479; 'H NMR (CDCI3) 0.80 (3H. d. J 6.5Hz). 0.87 (3a 
d, J 7.0Hz), 1 . 1 1- 1 .23 (4H, m), 1 .38- 1 .93 (1 1 H, m), 2. 14-2.32 (5H, m). 2.56-2.62 
(IH, m). 4.96 (IH, d. J 6.7Hz).. 5.33 (IH. d, J 17.6Hz). 5..36 (IH, dd, J 11. IHz), 
5.75 (IH, d,y 8.1Hz), 5.99 (IH, s), 6.44 (IH, dd.y 17.3, 1 1.3Hz). 7.22 (2H, d,y 

25 8.7Hz). ). 7.84 (2H, d, J 8.7Hz), 7.89 (IH. bs): MS (ESI. +ve ion) mIz 653 

(MNH +); (Found: C, 60.34: H, 6.42; N. 2.13. C„H„a,NO, requires C, 60.38; 
H, 6.18; N. 2.20) 

Step 3. Mutilin 14-[yV.(4>hydroxybenzoyl)carbamatel 

ll-0-Dichloroacetylmutilin-14-{^-(4-acetoxybenzoyl)carbamate] (671 mg. 1.05 
30 mmol) was dissolved in tetrahydrofuran (5 ml) and methanol ( 1 .0 ml) before 
treating with l.OM sodium hydroxide (3.2 ml, 3.2 mmol). The reaction was 
stirred at room temperature for Ih. The reaction was panitioned between ethyl 
acetate and l.OM HCI and the organic pha.se washed with water, sodium hydrogen 
carbonate solution, and finally brine. After diying (MgSOJ the crude product 
35 was puriHed by chromatography on silica gel. loading and eluting wiUi 50% ediyl 
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acetate in hexane followed by ethyl aceute. The title compound was isolated as a 
soUd (409 mg, 80%). 

Example 59. Mutilin 14-[N-(4-hydroxyinethylbenzoyl)]-carbaroate 

Stepl. (37?)-3-Deoxo-ll-deoxy-3-niethoxy-ll-oxo^pt-mutiIin 14.[yV.(4- 
5 hydroxymethylbenzoyDcarbamate] 

(3/?)-3-Deoxo-ll-deoxy>3>methoxy-U-oxo>4-fi/7i-mutilin 14-[A/-(4- 
formylbcnzoyOcarbamatel (250 mg, 0.49 mmol) (prepared as described in 
Example 42, Step I) was dissolved in dry tetrahydrofuran (2.5 ml) and treated 
with diiiobutyl aluminium hydride (0.54 ml of l.OM solution in toluene, 0,8 

10 mmol). After stirring at room temperature for 15 minutes the reaction was 
partitioned between ethyl acetate and water. After washing the organic phase 
with water, saturated sodium hydrogen carbonate solution and brine the solution 
was dried (MgSO,). Purifcaiion was accomplished by chromatography on silica 
gel eluung with mixtures of ethyl acetate in hexane. The title compound was 

15 isolated as a foam (184 mg. 73%); (CH2CI2) 3605, 3426. 2930. 1776, 
1731, 1698, 1613, and 1479cm-i; 'H NMR (CDO^) 1.00 (3H, d,y 6.4Hz), 1.31 
(3H, d, J 6.8H2). 1.07-1.60 (12H, m). 1.69-1.73 (2H, m). 1.91-2,04 (2H. m), 
2.15-2.24 (IH. m). 2.53 (IH. dd.y 15.2, lO.lHz), 2.90 (IH, q, / 6.3H2), 3.22 
(3H. s), 3.42-3.50 (IH, m), 4,79 and 4.81 (2H, s+s), 5.00 (IH, d.y n.4Hz), 5.30 

20 (IH, d, J 10.7Hz). 5.85 (IH, d, J 9.9H2), 6.72 (IH, dd. J 17.4. 10.7Hz), 7.49 (2H, 
d, y 8.2Hz), 7.82 (lH,d,y 8.3Hz), 8.00 (lH,bs); MS (NH3DCI) m/z 512 (NOT), 
nUz 529 (MNH/) 

Step 2. Mutilin 14-(A'-(4.hydroxymethylben%oyl)carbamate] 

The product of Step 1 (164 mg, 0.32 mmol) in dioxane (2.0 ml) was treated widi 
25 a saturated solution of zinc chloride in cone. HCl (0.5 ml), as for Example 1 Step 
2, to afford the title compound (52 mg, 33%); v^a, (CH2CI2) 3604, 3431, 1778, 
1733. 1714, and 1613cm-'; 'H NMR (CDCl,) 0.81 (3H, d. y 6.6Hz). 0.88 (3H, d, 
y 7.0Hz), 1.19-1.81 (16H. m), 1.86 (IH, bs), 2.10-2.37 (4H. m). 3.37 (lH,dd.y 
10.5, 6.5H2), 4.79 (2H, bs). 5.23 (IH, dd, J 17.4, 1 .4Hz). 5.38 (IH, dd. J 1 1.0. 
30 1.4Hz), 5.83 (lH,d,y 8.5Hz), 6.55 (lH,dd,y 17.3, ll.OHz), 7.50 (IH, d,y 

8.2Hz). 7.80 (lH.d,y8.3Hz), 7.96 (IH.bs); MS (NH,DCI) m/r 498 (MH+), m/z 
515 (MNH +).' 
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Example 60. Mutilin 14-[N*(4-inethanesulfonamidobenzoyl)]- 
carbamate 

Step 1. (3R).3-Deoxo-ll.deoxy.3-nietlioxy-ll-oxo-4>e/»'-mutitin 14-(A^-(4. 
aminobenzoyOcarbamate] 

5 (3/?)-3-Deoxo- 1 1 -<leoxy-3-methoxy- 1 1 -oxo-4-e'p/-muiilin 1 4.[A^-(4. 
nitrobenzoyOcarbamaic] (460 mg, 0.87 mmol) was convened to the title 
compound by the method described in Example 34 (268 mg, 64%): Vf^ax 
(CH2CI2) 3405, 2930, 1771. 1698, 1623, and 1477cm-l; NMR (CDCI3) 0.89 
(3H. d, / 6.9H2), 1.00 (3H, d. / 6.4Hz). 1.07-1.61 (12H. m), 1.69-1.76 (2H, m), 
10 1.94-2.04 (2H. m). 2.15-2.24 (IH, m). 2.52 (IH. dd,y 15.2, lO.lHz). 2.91 (IH, q. 
y 6.4Hz). 3.22 (3H. s), 3.42-3.50 (IH. m). 4.15 (2H, bs). 5.00 (IH, d,J 17.5Hz), 
5.29 (IH, d. y 10.7Hz). 5.83 ( 1 H, d. y 9.9Hz), 6.64-6.80 (3H, m). 7.66 (2H. d, J 
8.6Hz), 7.86 (IH. bs); MS (NH3DCI) m/z 497 (MH*). 

Step 2. (3/?)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-[^.(4- 
15 methanesulfonamidobenzoyl)carbamate] 

(3/?>3-Deoxo- 1 1 -dcoxy-3-methoxy- 1 1 -oxo-4-epx-muiilin 1 4-[/V-(4- 
aminobcnzoyDcarbamatc] (248 mg. 0.50 mmol) was dissolved in dry 
dichloromethane (5 ml) whilst under argon at room temperature. The reaction 
was treated with pyridine (0.132 ml. 1.65 mmol) and methanesulfonyl chloride 

20 (0.126 ml, 1.65 mmol) which were added in three separate ponions ova- a period 
of 3h. The reaction was diluted with dichloromethane and washed with saturated 
sodium hydrogen carbonate, 1 .OM HCl, water, and saturated sodium chloride 
solution before drying (MgSOj. The crude material was uiturated with hexane 
to give the title compound as a solid (236 mg, 82%); Vn,a, (KBr disc) 1762, 

25 1695, 1 603cm- > ; iH NMR (d.-acetone) 0.94 (3H. d, J 6!9Hz). 1 .01 (3H. d. J 
6.4Hz), 1.0-1.97 (12H, m), 2.04-2.10 (m. obscured by solvent). 2J3 (IH. dd,y 
15.6, 10.5Hz). 2.80-3.00 (m. obscured by solvent), 3. 11 (3H. s). 3.21 (3H, s). 
3.46-3.52 (IH, m), 4.99 (IH. d,y l7.5Hz), 5.30 (IH. d,y 10.7Hz). 5.80 (IH, d,y 
9.9Hz). 6.82 (IH, dd, J 17.5. 10.7Hz). 7.43 (2H, d, J 8.8Hz), 7.94 (2H, d, J 

30 8.7Hz). 9.1 1 (IH, bs). 9.91 (IH. s). 

Step 3: Mutilin I4-[N-(4-methanesuironamidoben%oyl))-€arbamate 

(3/?)-3-Deoxo- 1 l-deoxy-3-methoxy-l 1 -oxo-4-fi/)j-murilin 14-[M(4- 
methanesulfonamidobenzoyl)carbamatel (208 mg. 0.36 mmol) was dissolved in 
dioxan (2.0 ml) and treated with a saturated solution of zinc chloride in cone. HQ 
35 (0.5 ml), as for Example 1 Step 2, to afford the title compound (72 mg, 36%); 
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v„ax (KBr disc) 1733 and 1608cm->; NMR (d,-acetone) 0.67 (3H, d, J 
6.3Hz). 0.82 (3H, d.J 7.1Hz), 0.91-1.71 (15H. m). 1.96-2.05(1H, m). 2.19 (IH. 
quint.. J 6.8Hz). 2.26 (IH. bs). 2.96 (3H, s). 3.30 (IH. d. J 7.3Hz, ex. in D,0), 
3.50 (IH, m, collapse to d in D,0. J 5.9Hz), 5.05 (IH. dd, J 1 1.0. 1.7Hz). 5.1 1 
5 (IH. dd.y 17.7. 1.7Hz). 5.64 (IH. d,y 8.3Hz). 6.32 (IH. dd./ 17.7, ll.lHz). 
7.26 (IH, d. J 8.8Hz), 7.80 (IH, d, J 8.7Hz), 9.72 (IH, bs, ex in D,0); MS 
(NH,DCI) miz 561 (MH+), miz 578 (MNH +). 

Example 61. Mutilin 14-[A^-(4-Ammosulphonylphenyl)]- 
carbamate 

10 Step 1. (3/;)<3-D«oxo>ll-deoxy-3.inethoxy-ll-oxo-4-ept-niutiUn 14.IA'-(4- 
aminosulphonylphenyOl-carbamate 

(3/?)-3-Deoxo-ll-deoxy-3-mcthoxy-ll-oxo-4-e/7i-mutilin (336 mg, 1 mmol) in 
dry CH2CI2 (7.5 ml) was treated with 4-chlorosulphonylphenyl isocyanate (283 
mg, 1.3 mmol) and A/.N-di-iso-propylethylamine (1 drop) and the soludon was 

15 kept at room temperature, with excliuion of moisture, for 2 days, and then in a 
refrigerator for 70 h. The solvent was then removed using a rotary eveporator 
and replaced by tctrahydrofuran (7.5 ml). 0.880 S.G. Aqueous ammonia (0.5 ml) 
was then added and the mixture was stirred for 1.5 h. The soludon was diluted 
with cUiyl acetate (50 ml) and was washed with brine. The aqueous layer was re- 

20 exoracied with ethyl acetate (50 ml) and the combined ethyl acetate solutions were 
washed with IM HCl (5ml) / brine (15 ml). The solution was dried (MgS04) and 
the solvent was removed by evaporation under reduced pressure to yield a 
colourless foam. The foam was chromatographed on silica gel, using 4:6, 
followed by 1:1, followed by 7:3 ethyl acetate - hexane, to give (3/J)-3-dcoxo-ll- 

25 deoxy-3-methoxy-l l-oxo-4-c/7i-mutilin 14-tN-(4-aminosulphonylphenyl)]- 

carbamate as a colourless solid foam (460 mg, 86%); v^ax (CH2CI2) 3420, 3335, 
2980, 2930, 1731, 1698, 1592. 1218. and 1163 cm-': »H NMR (CDCl3)0.87 
(3H. d. J 6.9 Hz), 1.00 (3H, d, J 6.37 Hz), 1.01-1.8 {ca 14 H. m), 1.9 - 21. (2H. 
m).2.1 -2.3(1 H, m), 2.50(lH,dd.y 10.0, 15.2 Hz). 2.94 (IHrfj, 76.4 Hz). 3.23 

30 (3H, s), 3.4 - 3.6 (IH, m), 4.84 (2H. s), 5.03 (IH, d. J 17.5 Hz), 5.34 (IH, d, J 
10.7 Hz), 5.81 (IH, d, 79.8 Hz), 6.70 (lH,dd,y 10.6, 17.5 Hz), 6.88 (IH, s), 
7.59 (2H, d, J 8.7 Hz), 7.88 (2H, d, J 8.8 Hz); MS (CI) miz 550 (MNH4)* 

Step 2. Mutilin 14.[iV-(4.Aminosulphonylphenyl)]-carbaniate 

(3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-cpi-mutilin [A/-(4-aminosulphonyl- 
35 phenyl))-carbamate (410 mg, 0.77 mmol) in dioxane (7.5 ml) was treated with a 
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saturated solution of zinc chloride in cone. HCl (1 ml) and the solution was 
stined at room temperature for 5 hours. As the reaction had not preceded to 
completion more of a saturated solution of zinc chloride in cone. HCl (2 ml) was 
added and stirring was continued for 2 h. The mixture was diluted with ethyl 
5 acetate (50 ml) and the solution was washed with saturated NaQ solution (20 ml) 
and saturated NaHCOs solution (20 ml). The solution was dried (MgS04) and 
the solvent was removed by evaporation under reduced pressure to yield a 
colourless solid. The solid was chromatographed on silica gel, loading in CH2CI2 
/ roluene containing a trace of ethyl acetate and using 1 : 1 ethyl acetate - hexane, 
10 followed by ethyl acetate - toluene mixtures; 3:7; followed by 6:4; followed by 
1:1; to give mutilin [N-(4-aminosulphonylphenyJ)]-carbamate as a colourless 
solid (281 mg, 70%); v^ax (KBr) 1725. 1595, 1530, 1337. 1317. 1228 and 1160 
cm-l; iH NMR ((CD3)2S01 0.90 (3H. d. J 6.8 Hz), 1.00 (3H, d. J 6.3 Hz). 1.0 - 

I. 8 (14 H. m. including singlets at 1.08 and 1.43). 2.04 - 2.27 (4H, m), 2.42 (Ih. 
15 br s), 3.45 (IH, br t, 7 ca. 5.8 Hz; d. J 5.5 Hz after DoO exch.). 4.52 (IH, d, 7 6. 1 

Hz, exch D2O), 5.05 - 5.15 (2H, m). 5.38 (IH. br d, J 7.8 Hz). 6.27 (IH. dd, J 

I I . 1 . 1 7.7 Hz), 7.2 1 (2H, s. exch D2O). 7.59 (2H, d, / 8.8 Hz). 7.7 1 (2H. d. J 8.8 
Hz). 9.82 (IH. s); MS(CI) nUz 536 (M + NH4+). 

Example 62. Mutilin 14-{A^.[4.([2J?l-2,3.diliydroxypropyloxy)- 
20 benzoyi]}-carbainate 

Step 1. (3i?)-3-Deoxo-U-deoxy-3-methoxy.Il-oxo^«pi-mutilin 14-(A^-(4- 
hydroxybenzoyl)]<arbamate 

(3^)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 .oxo-4-tfpi-mutilin 1 A-[N- { 4- 
acetoxybenzoyl)]-carbamate (Example 37, Step 2) (809 mg, 1.5 mmol) in 1,4- 

25 dioxan ( 10 ml) was treated with aqueous 1 M NaOH (4.5 ml) and the mixture was 
stilted for 2.5 h. Ethyl acetate (100ml) and aqueous IM HCl (10 nU), followed 
by water (50 ml) were added. After separation of the layers the aqueous layer was 
washed with ethyl acetate. The combined ethyl acetate layers were dried 
(MgS04) and evaporated. The residue was chromatographed on silica gel, 

30 loading with CH2CI2, and eluiing with ethyl acetate / hexane mixtures: 1:1. 
folowed by 6:4, followed by 7:3. followed by 8:2. to give the title compound 
(677 mg, 90%) as a colourless solid; v^,, (CH2a2) 3565. 3417. 2930, 1774, 
1729. 1698, 1608, 1478, 1187. and 1167 cm*!; ^H NMR (CDQa) 0.90 (3H. d, 7 
6.8 Hz), 1.00 (3H, d, J 6.3 Hz). 1.0 - 1.8 (14 H, m. including s at 1.20 and s at 

35 1.31). 1.99 (2H, m), 2.21 (IH, dt. J 10.0. 2.7 Hz), 2.52 (Ih. dd. J 10.1. 15.2 Hz). 
2.91 (IH. q.y 6.4 Hz). 3.23 (3H, s). 3.46 (IH, m), 5.01 (IH, d.y 17.5 Hz). 5.28 
(IH, d, J 10.8 Hz). 5.84 (IH. d. J 9.9 Hz). 6.71 (IH, dd. J 10.7. 17.5 Hz), 6.94 
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(2H, d, J 8.7 Hz), 7.75 (2H. d, / 8.7 Hz), 7.96 (IH, s); MS(CI) nUz 498 (MH+), 
515 (MNH4+). 

Step 2. (3/;)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-inutiIin 14-{N.[4. 
([2i{]-23>dihydroxypropyIoxy)-beiizoyl]}-carbainate 

5 (3/?)-3-Deoxo- 1 1 -dcoxy-3-methoxy- 1 1 -oxo-4-e/7z-muul in 1 [ 4- 

hydroxybcnzoyl)]-carbamate (497 mg, 1 mmol) in rm-buianol (5 ml) under an 
atmosphere of argon was warmed to effect dissoludon, and then treated with 
sodium hydride (40 mg of a 60% dispcrsioii in oil, 1 mmol). When effervescence 
had ceased (ca. 30 min) (/?)•(•<> )-gIycidol (0.06 ml, 74 mg, 1 mmol) in 

10 dichloromethane (2.5 ml) was added, followed by tiianium(IV) isopropoxide 
(0.36 ml, 341 mg, 1.2 mmol). The mixture was strirred under an argon 
atmosphere for 18 h , and then heated under reflux (oil bath 50") for 6.5 h. Ethyl 
acetate (50 ml) / IM HCl (25 ml) were added the layers separated. The aqueous 
layers was re-extracted with ethyl acetate and combined ethyl acetate layers were 

15 washed with brine and dried (MgS04). After removal of solvent the crude 

product was chromatographed on silica gel. loading in CH2CI2. and eluting with 
ethylacetate / hcxane mixtures: 1:1. follwed by 6:4. followed by 7:3, followed by 
8:4. Fractions containing the product were combined and evaporated to give the 
tide compound as a solid foam (297 mg, 52%); v^ax (CH2a2) 3585, 2931, 

20 1774, 1729, 1698, 1605, 1478, and 1 171 cm->; >H NMR ((3503) 0.90 (3H. d, J 
6.8 Hz). 1.00 (3H,d,7 6.3 Hz), 1.0 -1.6 (12H, m, including s at 1.20 and s at 1.30) 
1.70 (IH, d. J 9.9 Hz). 1.70 (IH. d, 7 5.7 Hz), 1.9 - 2.3 (4H, m; IH exch. D2O), 
2.53 (IH. dd, y 10.1. 15.2 Hz), 2.60 (IH, br s, exch. D2O), 2.90 (IH, q,y 6.4 Hz). 
3.22 (3H, s). 3.41 - 3.50 (IH, m), 3.7 - 4.0 (2H, m, signal sharpens on D2O 

25 exch.), 4.07 - 4. 16 (3H, m), 5.01 (IH, d, J 17.4 Hz), 5.29 (IH, d.7 17.4 Hz), 5.29 
(IH, J 10.8 Hz), 5.84 (IH, d 7 9.9Hz), 6.71 (IH, dd, J 10.6, 17.4 Hz), 6.97 (2H, 
d, / 8.8 Hz). 7.79 (2H, d, J 8.8 Hz), 8.00 (IH, s); MS (Hectrospray) mJz 572 
(MH+), 1143 (2M+H)+. 

Step3.Mutilin 14.{yV-(4-(t2^1.23-dihydroxypropyloxyJ-benw>yll)-carbaiiiate 

30 The product of Step 2 (256 mg. 0.45 mmol) in dioxane (3ml) was treated widt a 
saturated soludon of zinc chloride in cone. HCl (1 .0 ml), as for Example 1 Step 2. 
to affoid die title compound (105 mg. 42%); v„ax (KBr) 1761. 1732. 1605, 1497. 
1255, 1204, and 1 174 cm*'; ^H NMR (CDQa + CD3OH) 0.77 (3H, d,y 6.4 Hz) 
0.85 (3H, d, J 6.9 Hz), 1.0 - 2.4 (19 H, m. including s at 1.15 and s at 1.48), 3.33 

35 (Ih, d, J 6.5 Hz), 3.60 - 3.83 92h, m), 3.9 - 4.2 (3H, m). 5.19 (IH, dd. / 1.4, 
17.4 Hz), 5.33 (IH, dd, 7 1.3, 1 1.0 Hz), 5.78 (IH, d, J 8.3 Hz), 6.51 (Ih. dd, J 
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1 1.0, 17.3 Hz). 6.92 (2H. d, J 8.8 Hz), 7.74 (2H, d, J 8.8 Hz); MS (Electrospray) 
miz 558 (MH+). 1 1 15 (2M+H+). 

Example 63. Mutilin 14-(A'.ChIoroacetyl)-carbatnate 

Step 1. (3i;)-3-Deoxo-lI-deoxy-3-methoxy-Il-oxo-4-ep{-niutilin 14.{A^. 
chloracetyDorbamate 

(3/?)-3-Deoxo-n-deoxy-3-methoxy-l l-oxo-4'epi-muiilin (335mg, l.Ommol) and 
silver cyanate (225 mg, 1.5 mmol) in dichloromethane (5 ml) under an argon 
atmosphere in a flask wrapped in aluminium foil was treated with chloroacetyl 
chloride (0.12 ml, 169 mg, 1.5 mmol). and the mixture was stirred for 1 h. The 
mixture was filtered through kieselguhr and evaporated. Toluene was then added 
and removed. The residue was chromatographed on silica gel, loading in 
dichloromethane and eluting with ethyl acetate / hexane mixtures: 2:8, followed 
by 3:7 to give the title compound (456 mg. quant); v„,a^ (CH2CI2) 3381, 2981. 
1787. 1754. 1728. 1698, 1489, 1459, and 1198 cm'i; »H NMR^tCDQs) 0.83 
(3H. d, J 6.8 Hz), 1.00 (3H. d, J 6.4 Hz), 1.01 - 1.40 (lOH, m, including s at 1.20 
and s at 1.23). 1.40 - 1.56 (2H, m). 1.62 (IH. d, J 15.3 Hz), 1.73 (lH.d,/ 11.3 
Hz). 1.8 - 2.1 (2H. m), 2.20(lH,dt,y2.8. 12.7 Hz). 2.51 (IH.dd./ 10.1. 15.3 
Hz). 2.86 (IH. q, J 6.3 Hz), 3.22 (3H, s). 3.35 - 3.50 (IH. m). 4.51 (2H, s), 5.03 
(IH, d, J 17.5 Hz), 5.32 (IH, d,y 10.7 Hz), 5.75 (IH, d, / 10.0 Hz) 6.60 (la dd, 
/ 10.7, 17.5 Hz), 7.88 (IH, s, cxch D2O); MS(CI) m/z 471 (MNH4+). 

Step 2. Mutilin 14-(;v-Chioroacetyi).cari)ainate 

■n»e product of Step 2 (400 mg. 0.88 mmol) in dioxane (4.5 ml) was treated widi 
a saturated solution of zinc chloride in cone. HQ (1 .5 ml), as for Example 1 Step 
2, to afford the title compound (185 mg, 52%); v„ax (CH')Cl2) 3564, 3388. 
2960. 2895. 1783. 1755, 1732, 1605, and 1478 cm->; ^H NMR (CDQs) 0.74 
(3H, d, J 6.8 Hz), 0.89 (3H, d, 7 7.1 Hz). 1.0-1.3 (4H, m. including s at 1.19), 
1.3 - 1.9 (12H. m, including s at 1.44), 2.0 - 2.4 (4H. m), 3.37 (IH, dd, J 6.6. 
10.7 Hz; d, J 6.5 Hz after D2O exch.), 4.47 (2H. s), 5.23 (IH, dd, J 1.4, 17.4 Hz), 
5.38 (IH, dd. J 1.3, 10.9 Hz), 5.72 (IH, d,y 8.5 Hz), 6.47 (IH, dd.y 11.0, 17.4 
Hz), 7.81 (IH, exch D2O); MS(Cl) mIz 457 (MNH4+). 

Example 64. 19,20-Dihydromutilin 14-[Ar.(4-hydroxybenzoyl)]- 
carbamate 

Mutilin 14-(N-(4-hydroxybenzoyl))-carbamate (130 mg) in ethyl acetate (10 ml) 
containing 10% Pd-C catalyst (44 mg) and the mixture was hydrogenated at 
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atmospheric pressure for 30 min. The mixture was filtered through kieselguhr 
and the ethyl acetate was removed, chlorofomi / methanol was then added and 
removed and the chioroformwas added and removed to leave the title compound 
(131 mg) as a solid foam; v^^^^ (KBr) 1781, 1725, 1697. 1609; 1459, 1299, and 
5 1201 cm-M iH NMR (CDCI3 + CD3OD + D2O) 0.7 - 1.27 (I5H, m), 1.27 - 1.90 
(10 H, m, including s at 1.46), 1.9 - 2.5 (5H, m), 3.39 (Ih, d, J 5.4 Hz). 5.65 (IH, 
d. J 7.9 Hz), 6.84 (2H. d, J 8.7 Hz), 7.69 2H, d, J 8.7 Hz); MS(CI) miz 486 
(MH+) 503 (MNH4+); MS(Elcctrospray) 503 (MNH4+) 544 (MNH4+ + MeCN). 

Example 65. Mutilin 14-[Ar«(3-Aiiiino-l,2,4-triazolylthioacetyl)]- 
10 carbamate 

Mutilin 14-(/V-Chloroacciyl).carbamaie (100 mg, 0.23 mmol) in N^- 
dimethylformamide (2.5 ml) was treated with 3-amino-5-mcrcapto-l,2.4-iriazole 
(29 mg, 0.25 mmol), followed by N,N-diisopropylcthylamine (0.043 ml, 32 mg. 
0.2s mmol). The mixture was surred for 4.5 h and then ethyl acetate (25 ml) and 

15 water (15 ml) were added and the mixture was separated. The aqueous phase was 
rc-exiracied with ethyl acetate, and combined ethyl acetate layers were washed 
with brine, dried (MgS04) and evaporated, the residual oil was taken up in 
dichloromethane and loaded onto a silica gel column. Elution with ethyl acetate / 
hexane (1:1). followed by ethyl acetate, followed by ethyl acetate / ethanol gave 

20 the title compound, contaminated by a little DMF. The material was taken up in 
ethyl acetate and washed with water, followed by brine, dried (MgS04) and 
evaporated. Trituration of the residue with diethyl ether gave the title compound 
(102 mg, 85%); ^H NMR (CDCI3 + CD3OD + D2O) inter alia 0.63 (3H, d. J 6.4 
Hz), 0.81 (3H, d. J 6.9 Hz). 0.9 - 1.8 (14H, m, including s at 1.04 and s at 1.32), 

25 1.9 - 2.3 (5H, m), 3.65 and 3.72 (2H, ABq, J 15.2 Hz), 5.08 (IH, dd, J 1.4, 17.3 
Hz), 5.22(lH,dd,./ 1.3, 11.1 Hz), 5.55 (lH.d,y 8.4 Hz), 6,35 (IH, dd,y 11.0, 
17.4 Hz); MS(Cl) 520 (MH+). 

Example 66. Mutilin 14.[N-(2-A^,N-DiethylaniinoethylthiO- 
acetyl)]-carbamate 

30 Mutilin 14-(A/-Chloroacetyl)-carbamatc (100 mg, 0.23 mmol) in tctrahydrofuian 
(2 ml) was treated with iV//-diethylaminoethane thiol hydrochloride (39 mg. 0.23 
mmol) followed by IM aqueous NaOH (0.5 ml). After stirring for 4.5 h ethyl 
acetate (25 ml) and water (20 ml) were added and the layers were separated. The 
aqueous layer was re-extracted with ethyl acetate and the combined extracts were 

35 washed (MgS04) and evaporated, the residue was chromatographed on silica gel. 
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during with CH2CI2 / MeOH / 0.880 NH4OH mixtures; 95:4J:0.5. followed by 
90:9:1 to give the title compound (20 mg); iH NMR (CDO^ + CD3OD + DoO) 
0.73 (3H, d, J 6.4 Hz), 0.85 (3H, d. J 6.9 Hz). 1.00 (6H, t. 7 7.1 Hz), l.l - 1.25 
(4H, s superimposed on m), 1.25 - 1.9 (1 IH, m. including s at 1.42), 2.0 - 2.4 
(6H. m), 2.53 (4H, q. 7 7.1 Hz). 2.65 (4H, br. s). 3.33 (IH, d, / 6.3 Hz). 5.19 (IH, 
d, J 17.2 Hz), 5.33 (IH, d 7 1 1.0 Hz), 5.70 (IH, d. J 8.3 Hz), 6.46 (IH, dd. J 
11.0, 17.4 Hz). 

Example 67. Mutilin 14-[A^-(4-nitrobenzenesuiphonyl)]-carbaniate 

Step 1. (3Jf).3.Deoxo-ll.d€oxy-3-inethoxy-ll-oxo-4-epi.mutilin 14-[^-(4. 
nitrobenzenesuiphonyl)]-carbamate 

(3^)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-c/7/-mutilin 14-chloroformate (500 
mg) in dry dichioromethane (10 ml) was neated with 4- 
nitrobenzcnesulphonamide (508 mg), diuopropylcthylaminc (0.5 ml), and 4- 
dimediylaroinopyridine (5 mg), and the solution was stirred for 2 hours at room 
temperature. The solution was diluted with ethyl acetate (100 ml) and washed 
with dilute HCl (100 ml), water (100 ml), and saturated brine (100 ml). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 
under reduced pressure to yield the crude product as a colourless gum. 

Step 2. Mutilin I4.(A(<^4.nitrobenzenesuiphonyl)]-carbainate 

TTie crude (3i?)-3-Deoxo-l l-deoxy.3-methoxy-ll-oxo-4-c/ji-mutilin 14-[N-(4- 
nitrobenzenesulphonyl)]-carbamate from Stepl. was dissolved in 1,4-dioxane (12 
ml) and treated with a sanirated solution of zinc chloride in cone. HQ (4 ml). The 
solution was kept at room temperature for 4 hours, diluted witij ethyl acetate (150 
ml) and washed three times with water (100 ml ponions). The solution was dried 
(sodium sulphate) and the solvent was removed by evaporation under reduced 
pressure to give a colourless gum. Chromatography on silica gel using ethyl 
aceute - hexane gave the title compound as a white solid (272 mg); Vmju, 
(CH2CI2) 3624, 3353, 1736, and 1608 cm*'; 8h (CDOi) 8.32 (2H, d. J 8.5 Hz). 
8.18(2H,d,y8.5 Hz), 6.27 (IH, dd,./17.5 and 11 Hz), 5.60(lH,d,/8.3Hz). 
5.22 (IH, d. y 1 1 Hz). 5.09 (IH, d, / 17.5 Hz), 3.30 (IH. dd, J 6.5 and 10 Hz), 
2.22 (2H, m), 2.00 (2H. m), 1,8 - 1.0 (overlapping multiplets), 1.35 (3H, s), 1.09 
(3H, s). 0.85 (3H, d. J 6.9 Hz), 0.51 (3H, d, J 6.7 Hz); MS (CI) mJz 566 
(M.NH4+). 
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Example 68. Mutilin 14-[yV-(4-cyanobenzenesuiphonyl)]- 
carbamate 

Step L (3if).3-Deoxo*ll.deoxy*3-methoxy-ll-oxo-4-epi-mUtilin 14-[A^.(4. 
cyanobenzenesuiphonyl)].carbamate 

5 (3/?)-3-Dcoxo- 1 1 -deoxy-3-meihoxy- 1 1 -oxo-4-epi-niutilin 1 4-chlorofonnaic (400 
mg) in dry dichloromcthanc (20 ml) was ireaied with 4- 
cyanobenzcnesulphonamide (273 mg), diiMpropylcihylamine (0.4 ml), and 4- 
dimethylaminopyridine (4 mg), and the solution was stirred for 16 hours at room 
temperature. The solution was diluted with ethyl acetate (100 ml) and washed 
10 with dilute HCl (100 ml), water (100 ml), and saturated brine (100 ml). The 

solution was dried (sodium sulphate) and the solvent was removed by evaporation 
under reduced pressure to yield the crude product as a colourless gum. 

Step 2. Mutilin 14-(A^«(4-cyanobenzenesulphonyl)]-carbamate 

The crude (3^)-3-Deoxo-l l-deoxy-3-meihoxy-ll-oxo-4-e/7i-mutilin 14-[N-(4- 
15 cyanobcnzenesulphonyOJ-carbamate from Stepl . was dissolved in 1 ,4-dioxane 
(12 ml) and treated with a saturated solution of zinc chloride in cone. HCl (4 ml). 
The solution was kepi at room temperature for 4 hours, diluted with ethyl acetate 
(150 ml) and washed three times with water (100 ml ponions). The solution was 
dried (sodium sulphate) and the solvent was removed by evaporation under 
20 reduced pressure to give a colourless gum. Chromatography on silica gel using 
ethyl acetate • hexane gave the title compound as a white foam (185 mg); 
(CHoClo) 3627, 3348, and 1735 cm'h 5h (CDCI3) 8.12 {2H, d, J 8.5 Hz), 7.82 
(2H, d, } 8.5 Hz), 6.27 (IH, dd, J 17.5 and 11 Hz), 5.60 (IH, d,y 8.4 Hz), 5.21 
(IH, d, J 10.5 Hz), 5.10 (IH, d, y 17.5 Hz), 3.30 (IH, dd, J 6.5 and 10 Hz), 2.21 
25 (2H, m), 2.00 (2H, m), 1,8-1.0 (overlapping muitiplets). 1.33 (3H, s), 1.10 (3H, 
s), 0.86 (3H, d, J 6.9 Hz), 0.51 (3H, d, ./ 6.9 Hz); MS (CI) m/z 546 (M.NH4*). 

Example 69. Mutilin 14-[N-(4-aininobenzenesulphonyl)l* 
carbamate 

Mutilin 14-[A/-(4-nitrobenzcnesulphonyl)l-carbamaie (265mg) was dissolved in 
30 ethanol (30ml) and ethyl acetate (5ml) and heated to gentle reflux witii tin(II) 
chloride (458mg) for 5 hours under an atmosphere of argon. After cooling, the 
solvent was evaporated and the residue was chromatographed over silica gel, 
eiuting with ethyl acetate - hexane mixtures. The title compound was obtained as 
a white solid (80mg); v^ax (CH2CI2) 3407, 1735, 1624 and 1596 cm'h (dg- 
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DMSO) 1 1.23 (IH, s, exchanges with DoO). 7.44 (2H, d. J 8.8 Hz). 6.90 (IH, s. 
exchanges with D2O), 6.59 (2H, d, J 8.8 Hz), 6.10 (IH, s. exchanges with DiO). 
6.10 (IH, dd.y 17.7 and 1 1.2 Hz). 5.32 (IH, d. / 7.6 Hz), 4.87 (IH. dd,y IL2 
and 1.4 Hz), 4.78 (IH, dd.y 17.8 and 1.4Hz).4.51 (IH. d, J 6.0Hz, exchanges 
5 with D2O). 3.30 (1 H. d), 2.3- 1 .0 (overlapping muliiplets), 1 .30 (3H. s).0.98 (3H, 
s). 0.78 (3H. d. y 6.9 Hz), 0.48 (3H, d, J 6.3 Hz); MS (CI) m/z 536 (M.NH4*). 

Example 70. Mutilin 14-[Ar-(6-Ethoxybenzothiazolyl-2- 
sulphonyOl'Carbamate 

Step 1. 11-O-Dichioroacetyl-Mutiiin 14-(N-(6.Ethoxyi>enzotriazoly|.2- 
10 suiphonyl)]-carbaiiiate 

A solution of mutilin 14-chiorofonnate-l 1-dichloroacetate (246mg. 0.5 mmol) in 
dichloromethane (1 ml) was added to an ice-cooled solution of 6- 
eihoxybenzothiazole-2-sulphonamide (130 mg, 0.5 mmol) and /V,N-di- 
tsopropylethylamine (0.092 ml, 1.05 eq) in dichloromethane (2 ml)-DMF (0.5 

15 ml). The cooling bath was removed and the solution stirred at rooin temperature 
for 3 days. The solution was diluted with ethyl acetate and washed with dil. HCl . 
with water and with brine. Drying (MgS04) and evaporation gave a foam (ca 350 
mg) which was chronnatographed on silica gel, using 5% methanol-chloroform to 
give the product as a white solid (142 mg): v max (CHCI3) 3500. 3368, 1734. 

20 1740 (shoulder). 1 601 cm-> . 

Step 2. Mutilin 14-[A^>(6-Ethoxybenzothiazoiyl>2-sulphonyl)]-carbainate 

The product of Step 1 (130 mg, 0.18 mmol) was dissolved in metiianol (2 ml) and 
IN NaOH (0.18 ml) was added. After stirring for 1 hr a further ponion of 1 N 
NaOH (0.18 ml) was added. After a total of 3 hr the mixture was acidiHed by 

25 adding 2N HQ (0.2 mi) and extracted with ethyl acetate. The extract was washed 
with brine, dried (MgS04) and evaporated to give a gum (140 mg). 
Chromatography on silica gel, u.sing 10% methanol-chloroform gave the tide 
compound as a white solid (96 mg. 87%); v ^ax (CHCI3) 3370, 1737, 1602 cm" 
h NMR (CDa3) 0.59 (3H, d, J 6.7). 0.82 (3H. d, J 6.9), 0.94 (3H, s). 0.9-1.1 

30 (ca I2H. m), 1.25-1.7 (ca 15H, m) 1.8-2.25 (ca 4H, m), 3.24 (IH, dd, J 9, 7 
collapse to d. J 6 with D2O). 4.13 (2H, q. J 7), 5.00 (IH. d. J 17). 5.1 1 (IH. d, J 
1 1), 5.62 (IH, d. J 8), 6.2 (IH. br. collapse to dd. J 17.1 1 with D2O). 7.2 IH, dd J 
2.2, 9). 7.35 (IH, d. J 2.3), 8.0 (IH, d. J 9); MS (NH3DCI) m/z 605 (MH+), 622 
(MNH4+) 
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Example 7L Mutilin 14*[A^-(2,4-DiiiiethylthiazolyI-5*sulphonyl)]. 
carbamate 

Step 1. ll*0*Dichloroacetyl-Mutilin-14*[yV*(2,4-DiinethylthiazolyU5- 
sulphonyDl-carbamate 

5 A solution of muiilin 14-chlorofomiatc-l l-dichloroaceiaic (493ing, 1 mmol) in 
dichloromcthane (4 ml) was added to an ice-cooled soiudon of 2.4- 
dimethylthiazolc-5-sulphonamide (192 mg, 1 mmol) and/V7V-di- 
ZMpropylcihylamine (0.175 mi, 1 mmol) in dichloromethane (5 ml)-DMF (0.5 
ml). The cooling bath was removed and the solution stirred at room temperature 

10 overnight, refluxed for 5hr and left again at room temperature overnight 

Examination by tic showed that reaction was almost complete. Evaporation of 
solvent followed by chromatography on silica gel, using 2% methanol-chloroform 
gave an impure product which was funher chromatographed using 1:1 ethyl 
acetate-hexane. The product was obtained as a white solid (188 mg); v j^^^ 

15 (CHas) 3378, 1735 cm'M NMR (CDCI3) inter alia 2.70 (3H, s). 4.89 (IH, 
d, J 7), 5.17 (IH, d, J 17), 5,24 (IH, d, J 11), 5.58 (IH, d, J 8), 5.98 (IH, s), 
6.21(lRddJ 17, 11), 7.5-7.8 (lH,br); MS (NH3DCI) m/z 649/651 (MH+). 

Step 2. Mutilin ]4-[A^*(2,4-Dimethylthiazolyl-5-sulphonyl)]«carbamate 

The product of Step 1 (175 mg, 0.27 mmol) was dissolved in methanol (5 ml)- 
20 teirahydrofuran (2 ml) and 1 N NaOH ( 0.50 ml; 1.85 eq) was added. After 3 hr 
at room temperature the mixture was acidified by adding 2N HG (0.25 ml) and 
extracted with ethyl acetate (50 ml). The extract was washed with water and with 
brine, dried (MgS04)and evaporated to give a gum (140 mg). Chromatography 
on silica gel, using 1 : 1 ethyl acetate-hexane gave the title compound as a white 
25 foam (85 mg); v ^^^x (CHCI3) 3694, 3562, 1736 cm'^; NMR (CDCI3) 0.61 
(3H, d, J 6.8), 0.86 (3H, d, J 7), 1.1-1.8 (ca 15H, m), 2,0-2.25 (ca 5H, m), 2.64 
(3H, s), 2.70 (3H, s), 3.32 (IH, d, J 6.5), 5.14 (IH, dd, J 17, 1.3), 5.30 (IH, dd, J 
10, 1.3), 5.66 (IH, d, J 8), 6.32 (IH, dd, J 17,1 1), 7.71(1H, br, exch D2O); MS 
(EI) m/z 538 (M+). Found: 538.2171. C„H„Np,S, requires 538.2172. 

30 Example 72. Mutilin 14-[^-(Thiophene*2«sulphonyl)]*carbaniate 

Step 1. ll-0«Dichloroacetyi-Mutilin I4-[/V*(Thiophene-2-sulphonyl)]- 
carbamate 

A solution of mutilin 14-chloroformate-l 1-dichloroacctate (370 mg, 0.75 mnwl) 
in dichloromethane (1 ml) was added to an ice-cooled solution of thipohene-2- 
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sulphonamide (122 mg, 0.75 mmol), A/./V-di.i.v<7propylethylamine (0.13 ml) and 
4-dimethylaminopyridine (2mg) in dichloromethane (3 nil)-DMF (0.4 ml). The 
cooling bath was removed and the solution stirred at room temperature overnight. 
The solution was diluted with ethyl acietate and washed with dil. HCl and with 
5 brine. The solution was dried (MgS04) and evaporated to give a gum which was 
chromatographed on silica gel, using 5% acetone-toluene to give the product as a 
white foam (280 mg):v max (CHCI3) 3381. 1736cm-1; NMR (0^03) inter 
alia 4.88 (IH, d, J 6.9). 5.15 (IH. d. J 17), 5.24 (IH. d. J 1 1). 5.58 (IH, d, J 8), 
5.97 (IH, s),6.21 (lH,dd.J 17, 11). 7.12 (IH, dd, J 5, 3.8). 7.70 (IH, dd, J 5. 
10 1.4). 7.85 (IH, dd. J 3.8, 1 .4); MS (NH3DCI) m/z 637/639 (MNH4+). 

Step 2. Mutiiin 14.(Ar-(Thiophene>2-sulphonyi)].carbamate 

The product from Step 1 (248 mg, 0.4 mmol) was dissolved in methanol (4 ml) 
and IN NaOH (0.8 ml, 2 eq) was added. After 4 hr the mixture was acidified by 
adding 2N HCl and extracted with ethyl acetate. The extract was washed with 

15 brine, dried (MgS04) and evaporated to give a gum which was purified by 

chromatography on silica gel, using 1:1 ethyl acetate-hexane. The title compound 
was obtained as a white solid (155 mg); v „,ax (CHCI3) 3380. 1736 crn-l; ^H 
NMR (CDCI3) 0.57 (3H, d, J 6.8), 0.85 (3H, d, J 7). 1.11 (3H. s). 1.38 (3H. s). 
1.2-1.75 (ca 1 IH, m). 1.92-2.05 (2H, m), 2.22 (2H, q, J 8), 3.31 (IH, dd, J 10, 

20 6.8). 5.12 (IH, dd J 17. 1.4), 5.28 (IH, dd, J 1 1. 1.4), 5.67 (IH. d. J 8.4). 7.11 
(IH, dd. J 5, 4). 7.69 (IH. dd J 5. 1.2), 7.84 (IH, dd, J 4, 1.2), 7.5 (IH, br); MS 
(NH3DCI)m/z527 (MNH4+). 

Example 73. Mutiiin 14-[yV-(5-Acetamido-l A4-thiadia2olyl.2- 
sulphonyl)]-carbainate 

25 Step 1. ll-O.Dichloroacetyl-Mutilin l4.[A'.(S-Acetamido-13,4^hiadia2olyl. 
2-sulphonyl)carbainate] 

A solution of mutiiin 14-chloroformate-l 1-dichloroacetate (246 mg, 0.5 mmol) in 
DMF (1 ml) was added to a solution of 5-acetamido- 1 ,3,4-thiadiazole-2- 
sulphonamide (1 1 1 mg, 0.5 mmol), N^V-di-iropropylethylanune (0.09 ml, 1.05 
30 eq) and 4-dimcthylaminopyridine (cat) in DMF (1 ml). The solution was stincd 
at loom temperature overnight, diluted with ethyl actetate and washed with dil. 
HQ and with brine. The solution was dried (MgS04) and evaporated to give a 
gum which was chromatographed on silica gel. using 10% methanol-chlorofoim 
to give the product as a white solid (97 mg). 
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Step 2. Mutilin 14-[N-(S*Acetamido-13«4*thiadiazoiyU2-sulphonyi)]- 
carbamate 

The product of Step 1 (95 mg) was dissolved in THF (0.5 ml) and methanol (1.5 
ml). IN NaOH ( 0.28 mU 2 eq) was added and the solution left at room 
5 tempeatureforca24hrduring which time a further ponion of IN NaOH (0.14 
ml) was added. The soluuon was acidified with 2N HQ and extracted with 
ethyl acetate. The extract was washed with brine, dried (MgS04) and evaporated 
to give a gum which was purified by chromatography on silica gcl» using 10% 
methanol-chloroform and rechromatographed using using ethyl acetate. The title 
10 compound was obtained as a white solid (19 mg. 24%); NMR (d^-acetone- 
D2O) inter alia 2.36 (3H, s), 3.54 (IH, d J 6). 5.0-5.1 (ca 2H, m), 5.58 (IH. d, J 
8). 6.18 (IH, dd, J 17, 11): MS (Electrospray) m/z 569 (MH+). 

Example 74. Mutiiin 14-[N-(3-aiiiino-4-methoxybenzoyl)]- 
carbamate 

Step 1. 4-Methoxy«3-nitrobenzoyiisocyanate 

Silver cyanaie (967 mg, 6.5 mmol) was suspended in dry dichloromcthanc (6 ml) 
under an atmosphere of argon. A solution of 4-methoxy-3-nitrobcnzoyl chloride 
(129 g, 6.0 mmol) in dichloromethane (4 ml) was added and the heterogeneous 
mixture stirred at reflux under subdued light. After 40 minutes the reaction was 
allowed to cool and filtered through Kieselguhr. The solution was used 
immediately in the next reaction, v^^g^ (CH2CI2) 2337 cm"^ 

Step 2. (3/P)-3-Deoxo-ll-deoxy-3-me(hoxy-ll-oxo-4-epi-mutilm I4-(iV.(4- 
methoxy-3*nitrobenzoyl)]*carbamate 

The solution from step 1 was cooled to 0°C and treated with (3/?)-3-deoxo-ll- 
25 deoxy-3-meihoxy- 1 1 -oxo-4-c;7/-mutilin (500 mg, 1 .5 mmol) and the reaction 
stirred for 1 hour. The mixture was diluted with dichloromethane and washed 
with LOM hydrochloric acid followed by water and saturated sodium chloride 
solution. After drying (MgS04) the crude material was purified by 
chromatography on silica gel cluting with 40% ethyl acetate in hexane to yield 
30 the tide compound (770 mg, 92%); m.p. 178-1 80X; Vn^a^ (CH2CI2) 3300, 

2980, 1777, 1697, 1619 and 1476cm-U »H NMR (CDCla) 0.90 (3H. d, J 6.8H2), 
0.99 (3H, d, J 6,4H2), 1.07-1 .58 ( 12H, m) including 1.21 (3H, s) and 1.31 (3H, 
s), 1.68-1.76 (2H, m), 1.94-2.04 (2H, m), 2.20 (IH, m), 2.54 (IH, dd, J 15.3, 
lO.OHr), 2.90 (IH, q, J 6.2Hz), 3.24 (3H, s), 3.48 (IH, m), 4.05 (3H, s), 5.01 
35 (IH, d, J 17.4Hz), 5.26 (IH, d, 7 10.7Hz), 5.86 (IH, d, J 9.9Hz), 6.67 (IH, dd, J 
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17.4. 10.7Hz), 7.20 (IH. d. J 8.9Hz), 8.09 (IH, s), 8.12 (IH. dd,/ 8.9, 2.4Hz); 

8.33 (IH. d. y 2.4Hz); MS (Electrospray) nUz 574 (MNH4+); (Found: C. 64.33; 
H, 7.48; N, 4.68. C30H40N2O8 requires C, 64.73; H, 7.24; N, 5.03). 

Step 3. (3i?)>3<I>eoxo-ll-deoxy>3-inethoxy-ll-ox<H(<^p(-mutilin 14>[/V.(3- 
5 ainino«4*inethoxybenzoyl)]-carbainate 

(3/?)-3-Deoxo-n-deoxy-3-inethoxy-ll.oxo-4-ep/-mutiIin 14-[N-(4-methoxy-3- 
nitroben2oyl)carbamate] (720 mg, 1.29 mmol) was suspended in ethanol (30 ml). 
Addition of ethyl acetate (6 ml) brought about complete dissolution. Tin (II) 
chloride (1.26 g, 6.65 mmol) was added and the reaction warmed to reflux whilst 

10 under an atmosphere of argon. After 3 hours the reaction was allowed to cool 
and poured into ethyl acetate and water before neutralising with sodium hydrogen 
carbonate. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 40% ethyl acetate in hexane. The title 
compound was isolated as a colourless foam (297 mg, 44%); v„ax (CH2a2) 

15 3393, 2981, 1773, 1698. 1605 and 1474cm-l; ^H NMR (CDCla) 0.90 (3H, d, / 
6.6Hz), 0.99 (3H,d,y 6.4Hz), 1.05-1.55 (12H, m) including 1.21 (3H.s)and 

1.34 (3H, s), 1.70-1.79 (2H, m), 1.94-2.08 (2H, m), 2.21 (IH. m), 2.53 (IH, dd.y 
15.3. lO.OHz), 2.92 (IH, q.y 6.1Hz). 3.26 (3H, s), 3.48 (IH, m), 3.93 (3H. s). 
3.99 (2H. bs). 5.03 (IH, d.y 17.5Hz). 5.30 (IH, d.y 10.8Hz), 5.84 (lH,d.y 

20 9.9Hz). 6.73 (IH, dd, J 17.5, 10.8Hz), 6.82 (IH, d. J 8.6Hz), 7.18 (IH, dd, J 8.6, 
2.3Hz). 7.23 (IH. d. J 2.3Hz), 7.90 (IH. s); MS (Electrospray) miz 527 (MH+). 

Step 4. Mutilin-14-[/V.(3-aniino-4-methoxyben%oyl)]-carbainate 

The product of Step 3 (100 mg, 0.19 mmol) in dioxane (1 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml) and the reaction stined at 

25 room for 30 minutes. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 
ethyl acetate and the combined organic phases were washed with saturated 
sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 70% ethyl acetate in hexane. The title 

30 compound was isolated as a colouriess foam (53 mg. 54%); v^ax (CH2CI2) 
3393, 2939, 1774. 1733, 1615 and 1476cm'>; ^H NMR (CDQa) 0.80 (3H, d, J 
6.6Hz).0.88 (3H, d.y 7.0Hz), 1.12-1.80 (16H. m) including 1.19 (3H,s) and 1.51 
(3H, s). 2.08-2.40 (4H, m). 3.37 (IH, dd, y 1 1.0, 6.6Hz), 3.91 (3H, s), 3.93 (2H, 
bs). 5.22 (lH,dd.y 17.4, 1.4Hz), 5.39(lH,dd,y 10.9, 1.4Hz). 5.81 (lH.d.y 

35 8.5Hz). 6.59 (IH. dd. J 17.4. 10.9Hz). 6.89 (IH, d.y 8.4Hz), 7.1 1-7.20 (2H, m), 
7.80 (IH, bs); MS (Electrospray) m/z 51 3 (MH+). 
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Example 75. Mutilin 14-[N-(3-methanesulphonamido-4- 
inethoxybenzoyl)]-carbamate 

Step 1. (3i?)-3*Deoxo-ll-deoxy-3-inethoxy-Il-oxo-4.ep{-inutilin 14-(A^-(3- 
inethanesulphonainido>4-methoxybenzoyl)]-carbainate 

5 (3/?)-3-Deoxo- 1 1 -dcoxy-3-meihoxy- 1 1 .oxo-4-«p/-mutilin 1 4- [/V-(3-atnino-4- 
methoxybcnzoyl)carbamate] (158 mg, 0.30 mmol) was dissolved in 
dichloromethane (5 ml) and treated with pyridine (81 ul, 1.05 mmol) followed by 
medianesulphonyl chloride (8 1 ul, 1.05 mmol). After stirring for 3 hours, the 
reaction mixture was diluted with dichloromethane and washed successively widi 

10 0.5M hydrochloric acid, saturated aqueous sodium hydrogem carbonate, water 
and brine. The organic phase was dried over magnesium sulphate and 
concentrated in vacuo. The residue was purified by chromatography cluting with 
70% ethyl acetate in hexane to yield a colourless foam (159 mg, 88%); v„ax 
(CH2CI2) 3338. 2981, 1775, 1697, 1607 and 1476cm-l; NMR (CDCl3)0.90 

15 (3H, d, / 6.8H2). 1.02 (3H. d, J 6.4Hz). 1.05-1.59 (12H. m) including 1.20 (3H, 
s) and 1.31 (3H, s), 1.70-1.78 (2H. m). 1.96-2.07 (2H, m). 2.22 (IH. m). 2.55 
(IH, dd, J 15.2, lO.lHz). 2.91 (IH, q, J 6.4Hz). 3.02 (3H. s), 3.23 (3a s), 3.48 
(IH. m). 3.99 (3H, s). 5.01 (IH, d. J 17.5Hz). 5.30 (IH. d,J 10.8Hz). 5.83 (IH, 
d. J 9.9Hz), 6.72 (IH, dd, J 17.5, l0.8Hz). 6.86 (IH. bs). 7.02 (IH. d. J 8.6Hz). 

20 7.72 (IH, dd. / 8.6, 2J!Hz), 7.93 (IH. d, J 2.2Hz), 7.99 (IH, s). 

Step 2. IVlutilin-14-[^-(3-inethanesulphonamido-4.methoxybenzoyl)]- 
carbamate 

The product of Step 1 (128 mg. 0.21 mmol) in dioxanc (1 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml) and the reaction stirred at 

25 room for 30 minutes. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 
ethyl acetate and the combined organic phases were washed with saturated 
sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 70% ethyl acetate in hexane. The title 

30 compound was isolated as a colourless foam (46 mg, 37%); Vn,ax (CH2CI2) 
3340. 2941, 1776, 1733. 1607 and 1477cm-l; ^H NMR (CDCI3) 0.81 (3H, fi,J 
6.6Hz). 0.89 (3H. d, J 6.9Hz). 1.10-1.82 (16H, m) including 1.21 (3H, s) and 
1.52 (3H. s). 2.10-2.38 (4H. m), 2.99 (3H. s). 3.38 (IH. dd. J 10.8, 6.5Hr), 3.96 
(3H, s). 5.22 (IH. dd, J 17.4. 1.4H2), 5.38 (IH. dd, / 1 1.1, 1.4Hz), 5.82 (IH, d, J 

35 8.4Hz), 6.54 (lH.dd,7 17.4, 11.1 Hz), 6.84 (IH, bs), 6.99 (lH.d.y 8.6H2).7.70 
(la dd. J 8.6. 2JH2), 7.88 (IH, d. J 2.3Hz). 7.95 (IH, bs). 
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Example 76. Mutilin 14.[A^.(isoxaxol-5-o.vI)]-carbamate 

Step 1. (3/?)-3-Deoxo.ll-deoxy-3-inethoxy.ll.ox(M.epi-mutilin 14.{A^. 
(isoxazol-5-oyl)].carbamate 

(3/?)-3-Deoxo-I l-dcoxy-3-methoxy-l l.oxo-4-<7p/-munlin (633 mg. 1.89 mmol) 
was combined with isoxazole-5-carbonyl chloride (l.Og, 7.60 mmol), silver 
cyanate (1.22 g, 8.14 mmol) and tttrakis(triphenylphosphine) palladium (0) (32 
mg) in dry dichloromethane (IS ml) and the reaction srined at room ttmperature 
for 30 minutes in subdued light and under an atmosphere of argon. The mixture 
was filtered through Kieselguhr and the filtrate washed with saturated aqueous 
sodium hydrogen carbonate (x2) and brine. After drying (MgS04) purification 
was accomplished by chromatography on silica gel during with 30% ethyl acetate 
in hexane. The title compound was isolated as a colourless foam (850 mg, 95%); 
Vmax (CH2a2) 3393, 2929. 1783. 1726, 1597 and 1496cm->; NMR (CDQs) 
0.88 (3H. d. J 6.8Hz). 1.01 (3H, d, J 6.4Hz). 1.08-1.59 (12H. m) including 1.20 
(3H. s) and 1.31 (3H. s). 1.69-1.77 (2H. m). 1.93-2.07 (2a m), 2.21 (IH. m). 
2.56 (IH, dd. J 15.3. IO.IH2), 2.89 (IH. q,y 6.3H2), 3.22 (3H. s). 3.48 (IH. m). 
5.02 (lH.d,y 17.5Hz). 5.31 (lH,d,y 10.7Hz),5.86(lH.d.y 10.0H2).6.68(1H, 
dd, y 17.5, 10.7Hz). 7.03 (IH, d. J 1 .8Hz), 8.39 (IH, bs), 8.43 (IH, d. J 1 .8H2); 
MS(CD mlz 490 (MNH4+). 

Step 2. Mutilin-]4-[A^.(isoxa7X)l-5*oyl)]-carbamate 

The product of Step 1 (810 mg, 1.71 mmol) in dioxane (6 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (3 ml) and die reaction stirred at 
room for 30 minutes. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 
ethyl acetate and the combined organic phases were washed with saturated 
sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluring with 50% ethyl acetate in hexane to yield 
tiic tide compound (540 mg. 69%); v^^^ (CH2CI2) 3395. 2959, 1785, 1731 and 
1496cm-l; NMR (CDCI3) 0.79 (3H, d. J 6.8H2). 0.90 (3H. d, J 7.0Hz), 1.10- 
1.83 (16H, m) including 1.20 {3H. s) and 1.50 (3H, s), 2.10-2.37 (4H, m), 3.38 
(IH, dd, y 10.8. 6.6Hz). 5.23 (IH.dd.y 17.3, 1.4Hz), 5.40 (IH, dd,y 10.9. 
1.4Hz). 5.85 (IH. d, y 8.5Hz), 6.53 (IH, dd, J 17.3. 10.9Hz). 7.10 (IH, d, J 
1.9Hz), 8.36 (IH, bs). 8.41 (IH, d.y 1.9Hz); MS(CI) m/r 476 (MNH4+). 
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Example 77. Mutilin 14-[N-(fnethox.vacetyi)]-carbainate 

Step 1. (3J?)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin U-IN- 
(methoxyacetyOl-carbamate 

(3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-cp/-mutilin (500 mg. 1.50 mmol) 
5 was combined with methoxyacetyl chloride (547 ul, 6.0 mmol) and silver cyanate 
(965 mg, 6.40 mmol) in dry dichloromeihane (15 ml) and the reaction stirred at 
room temperature for 10 minutes in subdued light and under an atmosphere of 
argon. The mixture was filtered through Kieselguhr and the filtrate washed with 
saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
10 (MgS04) purification was accomplished by chromatography on silica gel eluting 
with 30% ethyl acetate in hexane. The title compound was isolated as a 
colourless foam (630 mg. 94%); v^a^ (CH2CI2) 3388. 2932. 1786. 1722 and 
l488cm-»; NMR (CDCI3) 0.85 (3H. d. J 6.9Hz), 1.00 (3H, d, J 6.4Hz), 1.08- 
1.58 (12H, m) including 1.19 (3H. s) and 1.28 (3H, s). 1.64-1.77 (2H, m), 1.94- 
15 2.06 (2H. m), 2.21 (IH, m). 2.51 (IH, dd. J 15.3, lO.lHz). 2.88 (IH, q. J 6.4Hz), 
3.21 (3H, s). 3.42 (IH, m). 3.49 (3H, s). 4.08 (2H, s). 5.01 (IH, d. / 17.6H2). 
5.30 (IH. d, J 10.7Hz). 5.77 (IH, d, ./ lO.OHz). 6.69 (IH. dd, / 17.6, 10.7Hz), 
8.26 (IH, bs). 

Step 2. M utiUn«14-[A^«(methoxyacetyl)]-carbamate 

20 The product of Step 1 (600 mg. 1.34 mmol) in dioxane (6 ml) was treated with a 
saturated soludon of zinc chloride in cone. HCI (3 ml) and the reaction srirred at 
room for 2 hours. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 
ethyl acetate and the combined organic phases were washed with saturated 

25 sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 40% ethyl acetate in hexane to yield 
the title compound as a colourless foam (210 mg, 36%); v^a, (CH2CI2) 3388, 
2941, 1787, 1726 and 1488cm-»; 1 H NMR (CDCI3) 0.74 (3H. d, / 6.7Hz), 0.90 
(3H, d. y 7.0Hz). 1.10-1,85 (16H. m) including 1.17 (3H. s) and 1.48 (3a s). 

30 2.04-2.37 (4H, m), 3.35 (IH, dd, J 10.9, 6.6Hz). 3.45 (3a s). 4.06 (2a s). 5.22 
(IH, dd, J 17.4. 1 .5Hz), 5.38 (IH. dd. J 1 1.0, 1.5Hz), 5.75 (IH. d, J 8.5Hz). 6.52 
(la dd.y 17.4. 1 1.0Hz). 8.20 (IH, bs); MS(CI) m/z 453 (MNH4+). 
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Example 78. Mutilin 14-[N-(6-inethoxynicotinoyl)]-carbainate 

Stepl. (3l?)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxfM-epi-mutiIin 14-[Ar.(6- 
inethoxynicotinoyi)carbamatel 

(3/?)-3-dcoxo-I l-deoxy-3-methoxy-l l-oxo-4-cpi-mutilin (500 mg, 1.50 mmol) 
5 was combined with 6-methoxynicotinoyl chloride (430 mg, 2.5 mmol) and silver 
cyanate (400 mg, 2.67 mmol) in dry dichloromethane (20 ml) and the reaction 
stirred at room temperature for 4.5 hours in subdued light and under an 
atmosphere of argon. The mixture was filtered through Kieselguhr and the 
filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and brine. 

10 After drying (MgS04) purification was accomplished by chromatography on 
silica gel eluting with 30% ethyl acetate in hexane. The tide compound was 
isolated as a colourless foam (750 mg. 98%); Vn^^ (CH2CI2) 3423, 2930, 1776, 
1729, 1603 and I477cm-l; Ih NMR (CDCI3) 0.91 (3H, d, J 6.8H2). 1.01 (3H, d. 
J 6.4Hz). 1.10-1.59 (12H, m) including 1.27 (3H. s) and 1.36 (3H, s). 1.68-1.78 

15 (2H,m). 1.96-2.04 C2H,m), 2.21 (IH, m), 2.52 (IH. dd,y 15.3. 10.1Hz),2.91 
(IH, q. J 6.4Hz). 3.23 (3H. s), 3.49 (IH, m), 4.02 (3H. s), 5.03 (IH, d,y 17.4Hz), 
5.30 (IH. d, J 10.8H2), 5.84 (IH, d, J lO.OHz). 6.69 (IH, dd, / 17:4, lO.SHz), 
6.83 (IH, d, J 8.8H2). 7.91 (IH, bs), 8.05 (IH, dd, J 8.8, 2.6H2), 8.63 (IH, d, / 
2.6Hz); MS(a)m/2 513(MH+). 

20 Step 2. Mutilin-14-[A^>(6-methoxynicotinoyl)]-carbainate 

The product of Step 1 (720 mg, 1.41 mmol) in dioxanc (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (3 ml) and the reaction sdrred at 
room for 2 hours. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 

25 ethyl acetate and the combined organic phases were washed with saturated 

sodium chloride solution. The organic phase was dried (MgS04) and purified 
chromatography on .silica gel eluting with 50% ethyl acetate in hexane to yield 
the tide compound as a colourless foam (600 mg, 85%); v^sk (CH2CI2) 3423, 
2949. 1777, 1733, 1603 and 1475cm->; ^H NMR {CDCl3)0.82 (3H, d, 7 6.7Hz). 

30 0.89 (3H, d, J 7.0Hz), 1.10-1.82 (16H, m) including 1.20 (3a s) and 1.49 {3a 
s), 2.06-2.37 {4H. m), 3.36 (IH. dd, J 10.9, 6.5Hz), 3.99 (SH. S), 5.24 (IH, dd, J 
17.4. 1.4Hz), 5.39 (IH.dd.y 11.0, 1.4Hz). 5.82 (lH,d,y 8.5Hz), 6.54 (lH,dd,y 
17.4, 1 l.OHz). 6.81 (IH. d, J 8.8Hz). 7.92 (IH. bs). 8.01 (IH, dd, J 8.8. 2J5H2), 
8.62 (IH, d, y 2.5Hz); MS(CI) miz 499 (MH+). 
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Example 79. Mutilin 14-[A^-(pyrazin-2-oyl)]-carbaniate 

Step 1. (3/?)-3-Deoxo-ll-deo\y-3-niethoxy-ll-oxo-4-epi-mutiiin 14-[N- 
(pyrazin-2>oyl)carbainate] 

(3/?)-3-dcoxo-l l-deoxy-3-methoxy-l l-oxo-4.epj-mutilin (500 mg, 1.50 mmol) 
5 was combined with pyra2in-2-oy I chloride ( 1 . 1 4 g, 8.0 mmol) and silver cyanate 
(1.20 g. 8.0 mmol) in dry dichloromethane (IS ml) and the reaction stirred at 
room temperature for 10 minutes in subdued light and under an atmosphere of 
argon. The mixture was filtered through Kieselguhr and the filtrate washed with 
saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
10 (MgS04) purification was accomplished by chromatography on silica gel eluting 
with 40% ethyl acetate in hexane. The title compound was isolated as a 
colourless foam (498 mg, 69%); v^aax (CH2a2) 3364, 2931, 1781, 1720. 1697 
and 1490cm- >; NMR (CDCI3) 0.90 (3H, d, 7 6.8Hz), 1.01 (3H, d, / 6.4Hz), 
1.09-1.61 (12H, m) including 1.20 (3H, s) and 1.38 (3H, s), 1.69-1.79 (2H, m). 
15 1.94-2.06 (2H,m), 2.21 (IH, m), 2.56 (IH. dd, 7 15.3. lO.lHz), 2.92 (lH,q,y 
6.4Hz), 3.24 (3H, s), 3.50 (IH, m), 5.03 (IH, d, J 17.4Hz), 5.32 (IH, d. J 
10.7H2). 5.89 (IH. d, y 9.9Hz), 6.75 (IH. dd. J 17.4, l0.7Hz). 8.62 (IH. d. J 
2.5Hz), 8.88 (IH. d. J 2.5Hz), 9.51 (IH, d. J 1.5Hz), 9.76 (IH. bs). 

Step 2. Mutilin«14>(yV-(pyra7jn*2>oyl)]*carbamate 

20 The product of Step 1 (450 mg. 0.93 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (2 ml) and the reaction stirred at 
room for 1 hour. The solution was poured into ethyl acetate and saturated sodium 
hydrogen carbonate solution. The aqueous phase was re-extracted with ethyl 
acetate and the combined organic phases were washed with saturated sodium 

25 chloride solution. The organic phase was dried (MgS04) and purified by 

chromatography on silica gel eluting with 50% ethyl acetate in hexane to yield 
the title compound as a colourless foam (420 mg, 96%); v„ax (CH2CI2) 3364, 
2939, 1782, 1734 and 1491cm-'; NMR (CDCI3) 0.79 (3H. d, / 6.7Hz), 0.91 
(3H, d. J 7.0Hz), 1.10-1.85 (16H. m) including 1.20 (3H. s) and 1.58 (3H, s). 

30 2.10-2.43 (4H, m), 3.39 (IH, dd. J 10.9, 6.6Hz). 5.24 (IH, dd. / 17.4, 1 JHz), 
5.40 (IH, dd, J 10.9, 1.4Hz), 5.85 ( IH, d. / 8 JHz), 6.59 (IH, dd, / 17.4, 
10.9Hz), 8.60 (IH, d, J 2.3Hz). 8.84 (IH, d, / 2.5Hz), 9.45 (IH, d, J 2.3Hz). 9.72 
(IH, bs); MS(CI) m/z 487 (MNH4+). 
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Example 80. Mutilin 14-(yV-thiophen-2-oyl)-carbamate 

Step L (3/?)-3-Deoxo-ll-deoxy*3*methoxy-ll-oxo*4-e/?i-mutilin I4.(Ar. 
thiophen-2-oyl)-carbaniate 

A suspension of silver cyanate in dichloromcthane (10ml) was treated with 2- 
5 thiophene carbonyl chloride and the mixture heated under reflux for 45niins. IR 
analysis showed no starting material. The reaction mixture was cooled and 
filtered through Kieselguhr affording a pale yellow solution. (3^)-3-Deoxo-l 1- 
dcoxy-3-methoxy-l l-oxo-4-£p/-mutilin (0.5 g) was added to the solution. After 
20mins. the solution was washed with dilute hydrochloric acid, saturated sodium 

10 chloride and then dried over anhydrous magnesium sulphate. Removal of solvent 
in vacuo afforded the product as a white solid which was purified by silica gel 
chromatography eluting with dichloromcthane then 1% and 2% acetone/ 
dichloromcthane to give the title compound as a white solid (0.686g» 94%); v^a^j 
(CH2CI2) 3422, 1773, 1726(w), 1698, 1521 and 1481 cm'^ ; iH NMR (CDCI3) 

15 0.89 (3H, d, J6.8H2), 1.01 (3H, d, J6.4Hz), 1.07«1.78 (8H, m), 1.20 (3H, s), 1.34 
(3H, s), 1.99 (2H, m), 2.21 (lH,m), 2.55 (IH, dd, J10.1,15.3H2), 2.90 (IH, q, 
J6.4H2), 3.22 (3H, s), 3.46 (IH, m), 5.01 (IH, d, J17.5), 5.28 (IH, d, J10.7Hz), 
5.86 (IH, d, JlO.OHz), 6.70 (IH, d, J10.7,17.5H2), 7.13 (IH, m), 7.66 (2H, m) 
and 8.03 (IH, s); MS (NH3 DCI) mfz 488 (MH+) and 505 (MNH4*). 

20 Step 2. Mutilin 14-(N-thiophen-2-oyl)-€arbamate 

The product from Step 1 (0.45 g) in dioxan (U ml) was treated with Lukas 
reagent (saL ZnCl2/conc. HCl; L5 ml), at room temperature. The reaction 
mixture darkened and became warm. After 5 min. t.l.c. analysis showed no 
starting material. The reaction mixture was diluted with ethyl acetate and the 

25 solution washed with water. The organic phase was extracted with ethyl acetate 
and the combined organic extracts washed with saturated sodium hydrogen 
carbonate, saturated sodium chloride, dried and concentrated to an orange gum. 
Silica gel chromatography eluiing with ethyl acetate/ hexane gave the product as 
a white solid, (0.173g, 40%); v„,ax {CH2CI2) 3564, 3424, 1775, 1733, 1705, 1521 

30 and 1482 cm-l ; ^H NMR (CDCI3) 0.80 (3H, d, J6.7Hz), 0.89 (3H, d, 7.0Hz), 
L14 (IH, m), 1.19 (3H, s), 1.37-1,82 (9H, m). 1.54 (3H, s), 2J2-2,37 (4H, ra), 
3.37 (IH, dd, J6.6,10.6Hz), 5.23 (Ih, dd, J1.5,17.4H2), 5.36 (IH, dd, 
Jl.5,1 l.lHz), 5.83 (IH, d, J8.5Hz), 6.54 (IH, J, 1 l,0,17.4Hz), 7.12 (IH, m), 7.63 
(2H, m) and 7.95 (IH, s); MS (NH3 DCI) m/z 474 (MH+) and 491 (MNH4+). 



81 



wo 97/25309 



PCT/EP96/05874 



Example 81. Mutilin 14.[(S)-Tetrahydrofuran-2-oyl]-carbainate 

Step 1. (3K)-3-Deoxo-ll-deoxy-3*metlioxy-ll-oxo-4-epi-inutilin 14.[(S)- 
tetrahydrofuran-2>oyl]>carbaniate 

(S)-(-)-Tetrahydrofuroic acid (0.464 g) in dichloromeihane (3 ml) at room 
5 temperature was treated with oxalyl chloride (0.635 g) and one drop of DMF for 
1 h. IR analysis showed complete conversion to the acid chloride. The solvent and 
excess oxalyl chloride were removed in vacuo and the residue redissolved in dry 
dichloromeihane. 

The acid chloride was reacted with silver cyanate (0.645 g) and (3^)-3-deoxo-ll- 
10 deoxy-3-mcthoxy- 1 1 •oxo-4-epi-mutilin (0.322 g) as previously described in 
Example 80, Step 1. Following purification by silica gel chromatography the 
product was isolated as a colouriess foam, (0.43 g, 91%); '^^ax (CH2CI2) 3381, 
1783, 1744. 1717 and 1698 cm'l ; >H NMR (CDCI3) 0.83 (3H, d. J6*'.9Hz), 0.99 
(3H, d, J6.4HZ), 1.06-1.75 (9H, m). 1.19 (3H. s), 1.29 (3H, s). 1.87-2.38 (7H, m), 
15 2.50 (IH. dd. J10.1. 15.3Hz), 2.88 (IH. q. J6.4Hz), 3.22 (3H. s), 3.46 (IH, m). 
3.96 (2H, m), 4.43 (IH, dd. J5.7,8.4Hz). 5.00 (IH, d, J17.4Hz), 5.29 (IH. d, 
J10.7H2), 6.71 (IH, dd, J10.7,I7JHz) and 8.59 (IH, s); MS (NH4 DCl) mtz 494 
(MNH4+). 

Step 2. Mutilin 14-[(S)-tetrahydrofuran-2-oyl]-carbamate 

20 The product from Step 1. (0.388 g) in dioxan (1 ml) was treated with Lukas 
reagent as described in Example 80, Step 2. After purification by silica gel 
chromatography the product was isolated as a colourless foam, (0.242 g, 64%); 
Vmax (CHjQa) 3562, 3381, 1784, 1733 and 1480 cm-l; »HNMR (0003)0.75 
(3H, d, J6.7HZ), 0.89 (3H. d, J7.1Hz), 1.15 (IH. m), 1.18 (3H, s). 1.42-2.35 

25 (19H, m). 1 .50 (3H, s), 3.36 (IH, dd. J6.7,10.9Hz), 3.94 (2H. m), 4.40 (IH, dd, 
J5.8,8.4Hz), 5.22 (IH. dd. J1.5.17.4Hz). 5.37 (IH. dd, J1.5,10.9Hz). 5.77 (lH,d. 
J8.5HZ), 6.54 (IH, dd, Jl 1.0,1 7.4Hz) and 8.51 (IH. s); MS (NH4 DCI) mlz 479 
(MNH4+). 

Example 82. Mutilin 14-[(R)-Tetrahydrofuran-2-oy]]carbamate 

30 Step 1. (3i?)>3-Deoxo-ll-deoxy-3>methoxy-ll«oxo-4-epi-mutilin ]4>[(R)> 
tetrahydrofuran-2-oylcarbainate] 

(R)-(.+)-Tetrahydrofuroic acid (0.464 g) and (3/?)-3-deoxo-l l-deoxy-3-naethoxy- 
1 l-oxo-4-^i-mutilin (0.322 g) were convened into the title compound as 
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described in Example 80. Step 1. Following purification by silica gel 
chromatography the title compound was obtained as a colourless foam (0.432 g. 
91^); Vmax (CH2CI2) 3383, 1782. 1718, 1698 and 1474 cm*'; >H NMR (€003) 
0.86 (3H, d. J6.9HZ), 1.00 (3H, d, J6.4H2), 1.06-1.75 (9H. m). 1.17 (3H. s), 1.28 
5 (3H, s). 1 .87-2.38 (7H, m). 2.50 (IH, dd, J10.1.15.3Hz), 2.88 (IH. q. J6.4Hz), 

3.22 (3H, s), 3.46 (IH, m), 3.88-4.06 (2H, m). 4.43 (IH, dd, J5.7,8.4Hz), 5.00 
(IH, d, J17.4H2). 5.29 (IH, d, J10.7Hz), 6.71 (IH. dd, J10.7,17.5Hz) and 8.59 
(IH, s); MS (NH, DCI) mJz 494 (MNH4+). 

Step 2. Mutilin 14*[(R).tetrahydrofuran-2-oyl]-carbamate 

10 The product from Step 1 (0.38 g) in dioxan (1 ml) was treated with Lukas reagent 
as described in Example 80, Step 2. After purification by silica gel 
chromatography the product was isolated as a colourless foam (0.195 g, 53%); 
Vraax (CH2CI2) 3560. 3382, 1783. 1733 and 1480 cm-l ; 'H NMR (CDCI3) 0.76 
(3H, d, J6.7HZ). 0.88 (3H, d, J7.1Hz). 1.15 (IH, m), 1.18 (3H, s). 1.42-2.35 

15 (19H, m), 1.48 (3H, s), 3.36 (IH, dd, J6.7,10.9Hz), 3.86-4.05 (2H, m), 4.40 (IH, 
dd, J5.8,8.4Hz). 5.22 (IH, dd, J1.5,17.4H2), 5.37 (IH. dd, J1.5.10.9Hz). 5.77 
(IH. d. J8.5Hz), 6.54 (IH, dd. Jl 1.0,17.4Hz) and 8.51 (IH. s); MS (NH4 DCI) 
m/z 479 (MNH4+). 

Example 83. Mutilin 14-[A^-(2,4-Difluorobenzoyl)]-carbamate 

20 Step 1. (3^)-3-Deoxu-I]-deoxy-3-methoxy-ll-oxo-4-epi-mutilln 14.(A^.(2^ 
difluorobenzoyl)]-carbamate 

(3/?)-3-Deoxo-n-deoxy-3-methoxy-l l-oxo-4-<?/7J-mutiIin (200 mg), 2,4-difluoro- 
benzoyl chloride (212 mg), and silver cyanate (180 mg) in dichloromethane (5 
ml) were stirred at room temperature for 2 hours. The mixture was diluted with 
25 ethyl acetate ( 100 ml) and filtered. The filtrate was washed with water (2 x 30 ml) 
and saturated sodium bicarbonate solution (30 ml), the solution was dried 
(sodium sulphate), and the solvent was evaporated under reduced pressure to give 
the title compound as a colourless gum (400 mg); 'H NMR (CDQ^) inter alia 

3.23 (3H, s). 3.46 (IH. m), 5.00 (IH. d, i 17.5 Hz). 5.30 (IH, d. 7 10.5 Hz). 5.81 
30 (IH, d, J 10 Hz). 6.72 (IH. dd. J 17.5, 10.5 Hz), 6.90 (IH, m). 7.03 (IH, m), 8.10 

(IH,m),8.40(lH.d,y 13Hz). 

Step 2. Mutilin 14-[/V-(2,4-Difluorobenzoyl)]'Carbainate 

(3/?)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-epi-mutiIin 14-[/V-(2,4-difIuoro- 
benzoyl)]-carbamate from Step 1 (400 mg) in 1.4-dioxane (5 ml) was treated witli 
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a saturated solution of zinc chloride in cone. HQ (2 mi) and the solution was kept 
at room temperature for 3 hours. The solution was diluted with ethyl acetate (50 
ml) and washed with water (2 x 30 ml) and saturated sodium bicarbonate solution 
(30 ml). The solution was dried (sodium sulphate) and the solvent was evaporated 

5 under reduced pressure to give a pale yellow gum. The gum was chromato- 

graphed on silica gel using gradient eiution from 1 :4 to 2:3 ethyl acetate/ hexane, 
to give the tide compound as a white foam. Crystallisation from dichloromethane/ 
hcxane gave colourless crystals (250 mg), m.p. 178 - 180^0; NMR (CDCI3) 
inter alia 3.37 (IH, dd,7 1 1. 6.6 Hz). 5.23 (IH, dd. J 17.3, 1.4 Hz), 5.38 (IH, dd, 

10 / 1 1, 1.4 Hz), 5.80 (IH, d, J 8.5 Hz), 6.55 (IR dd, J 17.3, 1 1 Hz). 6,91 (IH, m), 
7.03 (IH, m), 8.10 (IH, m), 8.30 (IH, d, J 13 Hz). 

Example 84« Mutilin 14*[N-(3,4-Dif1uorobenzoyl)]-carbainate 

Using the methods described in Example 83, (3/?)-3-deoxo-l l-deoxy-3-methoxy- 
ll-oxo-4-cpi-mutilin (250 mg) and 3,4-difluorobenzoyl chloride (210 mg) were 

15 convened into (3/?)-3-dcoxo- 1 1 -dcoxy-3-mcthoxy- 1 1 -oxo-4-epi-mutilin 14-[A^- 
(3,4-difluorobenzoyl)l-carbamate (MS(EI) m/z 517 (M*)), and hence into the tide 
compound, which was obtained as colourless crystals (120 mg), m.p. 144 - 146 
OQ (dichloromethane/ hexane); ^H NMR (CDCI3) inter alia 3.37 (IH, dd, J 10.7, 
6.6 Hz), 5.23 (IH, dd, J 17.3, 1.4 Hz), 5.32 (IH, dd, i 1 1, 1.3 Hz), 5.82 (IH, d, / 

20 8.5 Hz), 6.50 (IH, dd, J 17.3, 1 1 Hz). 7.30 (IH, m), 7.60 (IH, m), 7.70 (IH, m), 
8.13 (IH, s). 

Example 85. Mutilin 14-[Ar-(l.terf.butyloxycarbonyl-azetidin-3- 
oyl)]«€arbamate 

Step 1. l-ieit-Butyioxycarbonyl*azetidine-3-carboxylic acid 

25 3-Azctidine carboxylic acid (250 mg) in water (2 ml) was treated with a solution 
of di-rerr*butyl dicarbonate (650 mg) in 1,4-dioxane (3 ml) and the mixture was 
stirred at room temperature for 17 hours. The mixture was acidified by adding a 
few drops of lAf HCl, was diluted with water (10 ml), and extracted with ethyl 
acetate (2 x 20 ml). The organic extract was washed with water (2 x 10 ml). The 

30 solution was dried (sodium sulphate) and the solvent was evaporated under 
reduced pressure to give a colourless gum. Crystallisation from diethyl ether/ 
pentane gave the title compound as colourless crystals (470 mg), m.p. 102.5 - 104 
OQ >H NMR (CDCI3) 1 .44 (9H, s), 3.38 (IH, quin, / 7.4 Hz), 4.13 (4H, d, J 7.4 
Hz). 
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Step 2. Mutilin 11-trifluoroacetate 

Mutilin (960 mg) in dry tetrahydrofuran (12 ml) was treated with pyridine (0.3 
ml) and the solution was cooled to O^C. Trifluoroacciic anhydride (0.48 ml) was 
added dropwise over 3 minutes to the stirred solution. The solution was kept at 
5 OPC for 2 hours, and was then diluted with ethyl acetate (100 ml) and washed 
with water (2 x 30 ml), sodium bicarbonate solution (30 ml), and saturated 
sodium chloride solution (30 ml). The solution was dried (sodium sulphate) and 
the solvent was evaporated under reduced pressure to give a colourless gum. The 
gum was chromatographed on silca gel using 1 :9 to 1 :4 ethyl acetate/ hexane to 
10 give the title compound as colourless crystals (570 mg). Recrysiallisarion from 
dichloromethanc/ hexane gave colourless rods, m,p, 170 - 171 ^C; (C3IC13) 
3636, 1777, and 1736 cm'h MS(EI) m/z 416 (M"^). 

Step 3* Mutilin 14-[yV-(l-ierr*butyioxycarbonyNazetidin-5-oyl)]-carbamate 
ll-trifluoroacetate 

15 i-rm-Butyloxycarbonyl-azetidincO-carboxylic acid (345 mg) in dry 

dichloromethanc (10 ml) was treated with oxalyl chloride (254 mg; 0.175 ml) and 
yVpA^-dimethylformamide (1 drop). The solution was stirred for 1.5 hours* and then 
the solvent was removed by evaporation under reduced pressure. The residue was 
dissolved in toluene (10 ml), and the toluene was evaporation under reduced 

20 pressure to give l-rm-butyloxycarbonyl-azctidine-3-carbonyl chloride as a 
colourless oil 

The oil was dissolved in dichloromethanc (6 ml) and the solution was treated with 
silver cyanate (525 mg). The mixture was stirred for 10 minutes, and then mutilin 
11-trifluoroacetaie (535 mg) in dichloromethanc (9 ml) was added. The mixture 

25 was stirred for 20 hours. Ethyl acetate (50 ml) was added and the mixture was 
filtered. The filtrate was washed with saturated sodium bicarbonate solution (20 
ml) and saturated sodium chloride .solution (20 ml). The solution was dried 
(sodium sulphate) and the solvent was removed under reduced pressure to yield a 
colourless gum. The gum was chromatographed on silica ge! using 1:4 to 1:2 

30 ethyl acetate/ hexane to give the title compound as a colourless gum (485 mg); 
NMR (CDCI3) inter alia 1.43 (9H. s), 3.93 (IH, quin, J 7.2 Hz), 4.98 (IH, d, / 
6,9 Hz), 4.14 (4H, m), 5.23 (IH, d, J 17.5 Hz). 5.29 (IH, d./ 1 L2 Hz), 5.58 (IH, 
d, y 8 Hz). 6.31 (IH, dd, J 17.5, 1 1.2 Hz), 7.57 (IH, s). 

Step 4. Mutilin 14-[Ar-(l./er(-butyloxycarbonyUazetidin-3*oyl)]«€arbamate 

35 Mutilin 1 4-[A^.( 1 -rm-butyloxycarbonyl-azetidin-3-oyl)]-carbamate 1 1 - 

trifluoroacetate (450 mg) was dissolved in tetrahydrofuran (10 ml)/ water (2 ml) 
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and the solution was treated with O.SM sodium hydroxide (1.5 ml). The mixture 
was stirred for 4.5 hours, and was then diluted with cihyl acetate (50 ml) and 
washed with water (2 x 30 ml). The solution was dried (sodium sulphate) and the 
solvent was removed by evaporation under reduced pressure to give the title 
5 compound as a white foam (380 mg); v^^x (CHCI3) 355U 3396, and 1706 cm-^; 
IH hfMR (CDQs) inter alia 1.43 (9H, s). 3.35 (IH. m), 3.94 (IH, quin, / 7.5 
Hz). 4.10 (4H, m), 5-22 (IH, d, J 17.3 Hz)^ 5.35 (IH, d. 7 1 1 Hz). 5.65 (IH, d, J 
8.4 Hz), 6.42 (IH, dd. J 17.3, 1 1 Hz), 7.26 (lH,s). 

Example 86. Mutilin 14-(A^-azetidin-3-oyl)-carbaiiuite 

10 Mutilin 1 4-[A/-( 1 -rm-butyloxycarbony l-azcridin-3-oyl)]-carbamatc (350 mg) in 
dichloromethane (8 ml) was treated with trifluoroacetic acid (0.5 ml) and the 
solution was kept at room temperature for 5 hours. The solvent was removed 
under reduced pressure and the residue was dissolved in ethyl acetate (20 ml). 
The solution was extracted with dilute HCl (10 ml), and the extract was washed 

15 with ethyl acetate (10 ml). The aqueous solution was basificd (pH 10) using 
potassium carbonate, and was then extracted with ethyl acetate (3x10 ml). The 
organic extract was washed with saturated sodium chloride and dried (sodium 
sulphate). The solvent was removed under reduced pressure to give a white waxy 
solid (125 mg). The solid was chromaiographed on silca gel using 1:9:90 

20 ammonia solution (35%)/ methanol/ dichloromethane to give the title compound 
as a white foam (100 mg); NMR (1 :9 CD30D:CDCl3) inter alia 3,33 (IH, d, 
J 6.3 Hz), 4.01 (4H, m), 5.20 (IH, d, J 17.4 Hz), 5.32 (IH. d, / 1 1.2 Hz). 5.64 
(IH, d, J 8.3 Hz), 6.41 (IH, dd, J 17.4. 1 1.2 Hz); MS(ES) m/z 447 (MH+). 

Example 87. Mutilin 14.[A^.(l.ethyI-piperidin.4-oyl)l-carbamate 
25 Step 1. Ethyl l*ethyUisonipecotate 

Ediyl isonipecotatc (6.28 g) in ethanol (35 ml) was treated with ethyl iodide 
(6.86 g) and powdered potassium carbonate (10 g). The mixture was stirred and 
heated under reflux for 20 hours. The mixture was cooled to room temperature 
and the solid was removed by filtration and was washed with ethanol (2 x 10 ml). 
30 The ethanol was removed from the filtrate by evaporation under reduced pressure, 
and the resulting residue was panitioned between chloroform (100 ml) and water 
(50 ml). The organic layer was separated, washed with saturated sodium chloride 
solution, and dried (sodium sulphate). The solvent was removed by evaporation 
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under reduced pressure lo give ihe tide compound as a yellow oil (6.62 g); 
MS(EI)m/z 185 (M+). 

Step 2. I'Ethyl.isonipecotic acid hydrochloride 

Ethyl 1-ethyl-isonipecotate (5.5 g) was dissolved in water (22 ml)/ c.HCl (39 ml) 
5 and the solution was heated under reflux for 4 hours. The solvent was removed by 
evaporation under reduced pressure. The residue was dissolved in water (30 ml), 
and die water was removed by evaporation under reduced pressure. The residue 
was triturated with toluene (50 ml), and the toluene was removed by evaporation 
under reduced pressure to give a solid which was dried in vacuo for 18 hours. The 
10 tide compound was dius obtained as a white powder (5.4 g); MS(EI) nUz 157 
(M+). 

Step 3. (3/?)-3-Deoxo-l].deoxv.3.methoxy-ll.oxo«4.e|»'.mutiiin lA-lN-d- 
ethyl-piperidin^-oyDJ-carbamate 

1-Ediyl-isonipecotic acid hydrochloride (0.95 g) was suspended in diionyl 

15 chloride (8 ml) and the mixture was stirred and heated under reflux for 3 hours to 
give a clear yellow solution. The thionyl chloride was removed by evaporation 
under reduced pressure and the resulting residue was suspended in toluene (5 ml) 
and the toluene was removed by evaporation under reduced pressure to give 
1-ethyl-isonipecotoyl chloride hydrochloride as a white solid. 

20 The acid chloride was suspended in dry dichloromethane (20 ml) and silver 

cyanaie (1.5 g) was added. The mixture was stirred and heated under reflux for 1 
hour. The mixture was cooled to room temperature and (3/?)-3-deoxo-l 1-deoxy- 
3-metiioxy-l l-oxo-4-cpi-mutilin (1 g) and triethylamine (0.5 g) were added. The 
mixture was stirred at room temperature for 16 hours. The mixture was diluted 

25 with ethyl acetate (50 ml) and the solid was removed by filtration. The filtrate 
was washed with saturated sodium bicarbonate and saturated sodium chloride. 
The solution was dried (sodium sulphate), and the solvent was removed by 
evaporation under reduced pressure to give a yellow gum. The gum was 
chromatographed on silica gel using 1:3 ethyl acetate/ chloroform and 1:9:90 

30 ammonia solution (35%)/ methanol/ dichloromethane to give the tide conqwund 
as a colouriess gum ( 1 34 mg); 1 H NMR (CDCI3) inter alia 2.88 (2H, q. 7 6.5 
Hz), 3.08 (3H, m). 3.22 (3H, s), 3.42 (IH, m). 5.04 (IH, d, J 17.5 Hz), 5.33 (IH. 
d,y 10.7 Hz). 5.74 (IH, d, J 9.9 Hz), 6.63 (IH, dd. J 17.5, 10.7 Hz), 7.47 (IH, s). 
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Step 4. Mutilin 14-[A^-(l'ethyl-piperidin«4-oyl)]-carbanuite 

(3/?)-3-Deoxo- 1 l-dcoxy-3-mcihoxy- 1 l-oxo-4-epi-muiilin 14.[A/-(1 -ethyl- 
pipcridin-4-oyl)l-carbamate (1 10 mg) in 1,4-dioxane (0.7 ml) was treated with 
cHQ (0.7 ml) and the solution was kept at room temperature for 2,5 hours. TTic 

5 solution was diluted with water (10 ml) and washed with dichloromethane 
(10 ml). The aqueous phase was basified by careful addition of solid potassium 
carbonate and the resulting mixture (pH 10) was extraaed with chlorofonn (3 x 
10 ml). The organic extract was dried (sodium sulphate) and the solvent was 
removed by evaporation under reduced pressure to give the tide compound as a 

10 white solid (80 mg); >H NMR (CDCI3) inter alia 1.12 (3H, 1,77.1 Hz), 2.48 
(2H, q, y 7.1 Hz), 2.97 (3H. m). 3.37 (IH. dd. J 10.3. 6.6 Hz), 5.24 (IH, d. J 17.5 
Hz), 5.37(lH.d,yil Hz), 5.70(lH,d.y8.4 Hz). 6.50 (IH, dd, 7 17.5, 11 Hz), 
7.35 (IH, s); MS(EI) miz 502 (M+). 

Example 88. Mutilin 14-{W.[l-(l.niethyl-ethyl)-piperidln-4-oyl]}- 
15 carbamate 

Step 1. Ethyl l-d-methyl-ethyD-isonipecotate 

Using the process described in Example 87, Step 1, ethyl isonipecotate (6.28 g) 
and 2-iodo-propane (7.48 g) were convened into the title compound, which was 
obtained as a pale yellow oil (7.17 g); MS(EI) m/z 199 (M+). 

20 Step 2. l-(l-Metliyl-ethyl)-isonipecotic add hydrochloride 

Using the process described in Example 87, Step 2, ethyl l-(l-methyl-ethyl)- 
isonipecotate (6 g) was convened into the title compound, which was obtained as 
a white powder (6. 1 g); MS(E1) m/z 171 (M*^). 

Step 3. (3R)-3-Deoxo.Il.deoxy-3.methoxy-n-oxo-4-epi-mutiliii 14.<Ar-(l-(l. 
25 methyl-ethyi)-piperidln<4-oyl]}-carbamate 

Using the process described in Example 87, Step 3, l-(l-methyl-cthyl)- 
isonipecoiic acid hydrochloride (0.96 g) and (3/?)-3-deoxo-l l-dcoxy-3-methoxy- 
1 l-oxo-4-ept-mutilin (1 g) were converted into the title compound, which was 
obtained as a pale yellow gum (195 mg); MS(EI) m/z 530 (M*). 



S9 



wo 97/25309 



PCT/EP96/DS874 



Step 4. Mutilin 14.{A^*[l«(l-inethyl-ethyl)-piperidin-4-oyl]}-carbainate 

Using the process described in Example 87. Step 4. (3y?)-3-dcoxo-I l-dcoxy-3- 
mctiioxy- 1 1 -oxo-4-cp/-muaUn 14- 1 -( 1 -niethyl-ethyl)-piperidin-4-oylJ ) - 
carbamate (170 mg) was converted into the title compound, which was obtained 
5 as a white solid (1 10 mg); »H NMR (CDCls) inter alia 1 .01 (6H. d, J 6.5 Hz), 
2.74 (IH. m). 2.92 (3H, m). 3.37 (IH. dd, J 10.5, 6.6 Hz), 5.23 (IH, d, / 17.4 
Hz), 5.36 (IH, d. y 1 1 Hz), 5,71 (IH. d,y 8.4 Hz), 6.50 (IH, dd, J 17.4, 11 Hz). 
7.32 (IH, s); MS(EI) m/z 516 (M+). 



Example 89. Mutilin 14-{A^.(l-(2-methoxy-ethyl)-piperidin-4- 
10 oyl]}*carbainate 

Step 1. Ethyl l-(2-methoxy>ethyi)-isonipecotate 

Using the process described in Example 87, Step 1. ethyl isonipecotatc (6.28 g) 
and 2-bromoethyl methyl ether (6.12 g) were convened into the title compound, 
which was obtained as a light yellow oil (8.47 g); MS(ED m/z 216 (MH+); 
15 Found: 216.1601, CnH22N03 requires 216.1599. 

Step 2. l>(2*Methoxy-ethyl)-isonipecotic acid hydrochloride 

Using the process described in Example 87. Step 2. ethyl 1 -(2-methoxy-eihyl)- 
isonipccotate (7.3 g) was convened into the tide compound, which was obtained 
as a yellow gum (7.1 g); MS(EI) mJz 187 (M+). 

20 Step 3. (3ff)-3.Deoxo-l]-deoxy.3-methoxy-l]-oxo-4-epf-mutilin 14-{N.[l-(2. 
methoxy-ethyl)-piperidin-4-oyl]}-carbamate 

Using the process described in Example 87, Step 3. l-(2-methoxy-ethyl)- 
isonipecouc acid hydrochloride (0.98 g) and (3/?)-3-deoxo-l l-deoxy-3-medioxy- 
1 l-oxo-4-epj-mutiIin (1 g) were convened into the title compound, whidi was 
25 obtained as a pale yellow solid (80 mg); MS(EI) m/z 546 (M+). 

Step 4. Mutilin 14-{A^-[].(2-methoxy-ethyi)-piperldin-4-oyl]}.carbainate 

Using the process described in Example 87. Step 4, (3/?)-3-deoxo-l l-deoxy-3- 
medloxy-ll-oxo-4-epl-mutilin 14-^^.[l-(2-methoxy-ethyl)-piperidin-4-oyI]}- 
carbamate (65 mg) was converted into the title compound, which was obtained as 
30 a white solid (50 mg); iH NMR (CDG^) inter aUa 2 J8 (2H, t. 5.7 Hz). 3.00 
(3H. m). 3.36 (4H, s overlapping m). 3.51 (2H, t, J 5.7 Hz). 5.24 (IH, d, J 17.3 
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Hz). 5.37 (IH, d. J 1 IHz), 5.70 (IH, d. J 8.4 Hz), 6.50 (IH, dd, J 17.3, 1 1 Hz), 
7.31 (IH. s); MS(EI) miz 532 (M+); Found: 532.3523. C30H48N2O6 requires 
532.3512. 



Example 90. Mutilin 14-[iV-(l-propyl-piperidln-4-oyl)]-carbamate 
5 Step 1. Ethyl 1-propyl-isonipecotate 

Using the process described in Example 87, Step 1, ethyl isonipecoiate (4.2 g) 
and propyl iodide (5 g) were converted into the tide compound, which was 
obtained as a light yellow oil (4.39 g); MS(ED mIz 199 (M+). 

Step 2. 1-propyl-isonipecotic acid hydrochloride 

10 Using the process described in Example 87. Step 2. ethyl 1 -propyl-isonipccotate 
(4.3 g) was convened into the tide compound, which was obtained as an off- 
white solid (4.4 g); MS(EI) m/z 171 (M+). 

Step 3. (3Jf)-3.Deoxo-ll-deoxy-3-methoxy-Il-oxo-4-e|>i-mutilin 14-IA?.(1- 
propyl-piperidln>4-oyl)]>carbainate 

15 Using the process described in Example 87, Step 3, 1 -propyl-isonipecoric acid 
hydrochloride (0.5 g) and (3/?)-3.deoxo-l l-deoxy-3-methoxy-l l-oxo-4-epi- 
mutilin (0.5 g) were converted into the title compound, which was obtained as a 
colourless gum (65 mg); MS(EI) mIz 530 (M+). 

Step 4. Mutilin 14-[Ar-(l-propyl-piperidin^yl)]-carbaniate 

20 Using the process described in Example 87, Step 4, (3^)-3-deoxo- 1 1 -deoxy-3- 
methoxy-lJ-oxo-4-tf/>i-mutilin 14-lAr.(l.propyl-pipcridin-4-oyl)J-carbamate (50 
mg) was converted into the tide compound, which was obtained as a white solid 
(37 mg); 'H NMR (CDCI3) inter alia 3.00 (3H. m). 3.36 (IH, dd, J 10. 6.6 Hz). 
5.24 (IH, d. J 17.3 Hz), 5.36 (IH. d, ./ 1 1 Hz). 5.70 (IH, d, J 8.6 Hz). 6.48 (IH, 

25 dd,y 17.3. 11 Hz), 7.34 (IH, s); MS(EI)m/r516(M+). 
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Example 91. Mutilin 14-[A^-(quinuclidin-4-oyl)]-carbamate 

Step 1. (3/?)-3-Deoxo-ll.deoxy-3*methoxy-ll-oxo-4-e/7i-niutilin 14-[N' 
(quinucIidin-4>oyl)]-carbainate 

Using the process described in Example 87, Step 3, quinuclidine 4-carboxyIic 
5 acid hydrochloride (Helvetica Chimica Acta, 1974, 57, 2332) (230 mg) and (3^)- 
3-deoxo-ll-deoxy-3-methoxy-l l-oxo-4-e/)i.mutilin (330 mg) were convened 
into the tide compound, which was obtained as a white foam (160 mg); NMR 
(CDQa) inter alia 1.90 (6H, dd, J 8, 7.4 Hz). 3.10 (6H, dd, J 8. 7.4 Hz)), 321 
(3H. s). 5.00 (IH, d, J 17.5 Hz), 5.27 (IH. d. J 10.7 Hz), 5.77 (IH. d. J 10 Hz), 
10 6.68 (IH, dd, J 17.5, 10.7 Hz), 7.85 (IH. broad s); MS(ES) mlz 515 (MH+). 

Step 2. Mutliin 14-[A'-(quinuclidin-4-oyl)]-carbamate 

Using the process described in Example 87, Step 4, (3/?)-3-deoxo-l l-deoxy-3- 
methoxy-1 l-oxo-4-epi-mutilin 14-fA'-(quinuclidin-4-oyl)]-carbamate (140 mg) 
was converted into the title compound, which was obtained as a white solid (86 
15 mg): »H NMR (CDQs) inter alia 0.73 (3H. d. J 6.7 Hz). 0.87 (3H, d, / 7 Hz), 
1.17 (3H, s). 1.49 (3H, s), 1.68 (6H, dd,y 8, 7.3 z), 2.93 (6H, dd, / 8. 7.3 Hz). 
3.34 (IH. dd, / 10, 6.6 Hz). 5.22 (IH, d,y 17.3 Hz), 5.36 (IH, d, / 1 1 Hz), 5.76 
(la d, J 8.5 Hz), 6.54 (IH, dd, J 17.3, 1 1 Hz); MS(ES) m/z 501 (MH+). 



Example 92. Mutilin 14-[A^-(quinuclidin-4-oyl)]-carbamate 
20 hydrochloride 

Mutilin 14-[A/-(quinuclidin-4-oyl)]-carbamate (71 mg) was dissolved in ethyl 
acetate (5 ml)/ l,4.dioxane (2 ml) and 4M HQ in dioxane (0.2 ml) was added. 
The solution was concenmited to ca. I ml by evaporation of solvent under 
reduced pressure, and toluene (5 ml) was added to give a while precipitate. The 

25 precipiute was collected by filtration, washed with toluene (2 mi), and dried in 
vacuo to give the title compound as a white solid (79 mg); 'H NMR (D2O) inter 
alia 0.69 (3H, d, 7 6 Hz), 0.92 (3H, d, J 6.8 Hz), 1.15 (3H. s), 1.39 (3H, s), 2.16 
(6H, dd, J 8.2, 7.5 Hz), 3.42 (6H, dd. J 8.2. 7.5 Hz), 3.58 (IH. d. 7 6 Hz), 5.20 
(IH, d, J 17.5 Hz). 5.28 (IH, d. 7 1 1.1 Hz), 5.68 (IH, d, J 8.1 Hz), 6.36 (la dd. 

30 717.5. 11.1 Hz). 
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Example 93. Mutilin 14-{A^-(l-azabicycIo[2.2.1]heptan-4-oyl)}- 
carbamate 

Step 1. (3/;)-3-Deoxo-ll-deoxy-3-inethoxy«ll-oxo-4^pi«mutiiin 14.{Ar.(l. 
azabicyclo[2.2.I]hep(an-4-oyl)}-carbaiiiate 

5 Using the process described in Example 87, Step 3, l-azabicycio[2.2.1]heptane 4- 
carboxylic acid hydrochloride (Chemical Abstracts, 1989, 110, 95016) (700 mg) 
and (3y?)-3-deoxo-l l-dcoxy-3-methoxy-ll-oxo-4-£rp/-niutilin (1 g) were 
converted into the title compound, which was obtained as a white solid (330 mg); 
IH NMR (CDQs) inter alia 2.05 (4H. m), 2.72 (4H, m), 3.08 (2H, m). 3.22 (3H, 

10 s), 3.44 (IH, m), 5.02 (IH, d. / 17.5 Hz), 5.30 (IH, d, 7 1 1 .6 Hz), 5.80 (IH, d, J 
9.9 Hz), 6.69 (IH. dd, J 17.5. 1 1.6 Hz). 7.48 (IH, s); MS(ES) mJz 501 (MH+). 

Step 2. Mutilin ]4-{A'-(l-azabicyclo[2.2.1]heptan-4^yl)}-carbainate 

Using the process described in Example 87. Step 4, (3y?)-3-deoxo-l l-deoxy-3- 
methoxy- 1 1 -oxo-4-cpt-mutilin 1 4- { N-i 1 -azabicyclo(2.2. 1 Jheptan-4-oyl) } - 
15 carbamate (300 mg) was converted into the dtle compound, which was obtained 
as a white solid (250 mg): ^H NMR (CDGs) inter alia 2.28 (4H. m). 3.06 (2H, 
m). 3.37 (IH, broad s), 5.24 (IH, dd, J 17,3, 1.4 Hz), 5.38 (IH, dd, J 11, 1.4 Hz), 
5.78 (IH. d. y 8.5 Hz), 6.64 (IH, dd. / 17.3. 1 1 Hz). 7.38 (IH. s); MS(EI) m/z 
486 (M+); Found: 486.3085, C28H42N2O5 requires 486.3094. 

20 Example 94. Mutilin 14-[yV-(ArA-dimethylcarbamoyl)]-carbamate 

Step 1. (3J?)-3*I>eoxo-Il*deoxy-3-methoxy-ll-oxo<4<«;M-mutilin 14-[Ar-(Ar,/V- 
dimethylcarbamoyOl-carbamate 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-e/ji-mutilin (270 mg, 0.80 mmol) 
was combined with dimethylcarbamoyl chloride (0.088 ml. 0.96 mmol) and silver 

25 cyanate (197 mg, 1.31 mmol) in dry dichloromethane (15 ml) and the reaction 
stinred at room temperature for 3 days in subdued light and under an atmosphere 
of argon. The mixture was filtered through Kieselguhr and the filtrate washed 
with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 

30 with 40% ethyl acetate in hexane. The title compound was isolated as a 

colouriess foam (135 mg. 38%); v^a^ (CH2a2) 3052, 2981, 1771, 1695, 1490 
and 1459cm-l; MS(CI) w/z 449 (MH+), 466 (MNH4+). 
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Step 2. Mutilin.l4.[yV.(Ar,N.diinethylcarbanioyl)].carbainate 

The product of Step 1 (1 10 mg. 0.25 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml) and the reaction stirred at 
room temperature for 30 minutes. The soludon was poured into ethyl acetate and 
5 saturated sodium hydrogen carbonate soludon. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed wirii 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eludng with 70% ediyl acetate in hexanc 
to yield die tide compound (90 mg, 83%); (CH2CI2) 3402, 2935, 1774. 
10 1735, 1686 and 1489cm-»; NMR (CDQ^) 0-78 (3H, d, J 6.6Hz). 0.89 (3H. d. 
/ 7.0Hz), 1.10-1.83 (16H, m) including 1.19 (3H, s) and 1.43 (3H, s), 106-2.37 
(4H, m), 2.99 (6H, s), 3.37 (IH, dd.y 10.8, 6.7Hz), 5.20 (IH, dd, J 17.3, 1.5Hz), 
5.36 (IH, dd. y 1 1.1, 1.5Hz). 5.71 (IH, d, J 8.4Hz). 6.53 (IH, dd.y 17.3. 
1 l.lHz). 6.54 ( 1 H. bs): MS(CI) m/z 435 (MH+). 

15 Example 95. Mutilin 14-(/V.(l. methyl (6H)-6-oxopyridine-3- 
carbonyl)]-carbamate 

Step 1. (3i?).3.Deoxo.ll.deoxy.3-methoxy.ll.oxo-4-€/«'-mutilin 14-[A^-(1. 
methyl (6H)-6-oxopyridine-3-carbonyl)]^arbainate 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-£j9/-mutilin (500 mg, 1.50 mmol) 
20 was combined with 1 -methyl (6H)-6-oxopyridine-3-carbonyl chloride (600 mg, 
3.50 mmol) and silver cyanate (539 mg, 3.59 mmol) in dry dichloromediane (30 
ml) and the reaction stirred at room temperature for 20 hours in subdued light and 
under an atmosphere of ai:gon. The mixture was filtered tfirough Kieselguhr and 
die filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and 
25 brine. After drying (MgS04) purification was accomplished by chromatography 
on silica gel eluting with 80% ethyl acetate in hexane. The tide compound was 
isolated as a colouriess foam (559 mg. 73%); v^j, (CH2CI2) 3382, 2959. 1779, 
1735, 1704 and 1473cm->; MS(a) m/z 513 (MH+). 530 (MNH4+). 

Step 2. Mutilin.l4.[Ar-(].methyl (6H)-6<K>xopyridine-3-carbonyl)]-carbaiiiate 

30 The product of Step 1 (550 mg. 1 .07 mmol) in dioxane (5 ml) was treated widi a 
saturated solution of zinc chloride in cone. HQ (5 ml) and the reaction stirred at 
room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extraaed widi ediyl acetate and the combined organic phases were washed with 

35 saturated sodium chloride solution. The organic phase was dried (MgS04) and 



95 



wo 97/25309 



PCT/EP96/0S874 



purified by chromatography on silica gel eluting with ethyl acetate to yield the 
tide compound (360 mg. 67%); v^a, (CH2CI2) 3427, 2935. 1778. 1734. 1662 
and 1479cm-l; NMR (CDCI3) 0.78 (3H, ij 6.6Hz), 0.87 (3H, d, J 7.0Hz), 
1.08-1.83 (16H, m) including 1.18 (3H, s) and 1.48 (3H. s). 2.08-2.34 (4H, m), 
5 3.36 (la dd.y 10.8, 6.6Hz). 3.59 (3H, s), 5.22 (IH, dd./ 17.3. 1.5Hz). 5.38 (IH, 
dd,y 11.1, 1.5Hz), 5.79 (IH. d,y 8.5Hz), 6.52 (IH. dd, / 17.3. ll.lHz), 6.54 
(la d, y9.5Hz). 7.62 (IR dd.y 9.5, 2.6Hz), 7.87 (IH, bs), 8.16 (IH. d,y 
2.6Hz); MS (EI) miz 498 (M+). Found: 498.2741, C28H38N2O6 requires 
498.2730. 

10 Example 96. Mutiiin 14-(A^-(6-€hloroni€Otinoyl)]-carbamate 

Step 1. (3i?)-3-Deoxo-ll-deoxy-3-methoxy-ll*oxo>4-e/7i-mutiIin 14-lN-(6- 
chloronicotinoyl)]-carbamate 

(3/?)-3-Deoxo-l l-deoxy-3-meihoxy-ll-oxo-4-ep/-mutilin (250 mg. 0.75 mmol) 
was combined with 6-chloronicotinoyl chloride (1.21 g, 7.0 mmol) and silver 

15 cyanate (1 .0 g, 6.67 mmol) in dry dichloromethane (15 ml) and the reaction 
stirred at room temperature for 10 minutes in subdued light and under an 
atmosphere of argon. The mixture was filtered through Kicsclguhr and the 
filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and brine. 
After diying (MgS04) purification was accomplished by chromatography on 

20 silica gel elunng with 20% ethyl acetate in hexane. The title compound was 

isolated as a colourless foam (311 mg. 80%); (CH2CI2) 3413, 2930. 1780. 
1719, 1697 and I488cm-^ MS(CI) m/z 517 (MH+), 534 (MNH4*)- 

Step 2. Mutilin-14-[^-(6-chloronicotinoyl)]-carbamate 

The product of Step 1 (300 mg. 0.58 mmol) in dioxane (2 ml) was treated with a 
25 saturated solution of zinc chloride in cone. HCl (2 ml) and the reaction stirred at 
room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
30 purified by chromatography on silica gel eluting with 50% ethyl acetate in hexane 
to yield the title compound (85 mg, 29%); v^jx (CH2CI2) 3413. 2939, 1782, 
1735, 1697, 1586 and 1489cm-l; 'H NMR (CDQs) 0.78 (3H, d, J 6.6Hz), 0.89 
(3H. d. y 7.OH2). 1.07-1.82 (16H, m) including 1.18 (3H, s) and 1.50 (3a s), 
2.08-2.33 (4H. m). 3.36 (IH, dd. J 10.7, 6.6Hz), 5.21 (IH, dd, J 17.3. 1 .5Hz), 
35 5.33 (IH, dd,y 11.1. 1.5Hz), 5.79 (IH.d.y 8JHz). 6.49 (lH.dd.y 17.3. 
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1 l.lHz). 7.45 (IH, d.y 8.3Hz), 8.07 (IH, dd. J 8.3. 2.3Hz). 8.08 (IH, bs), 8.74 
(IH, d, J 2.3H2); 6H2); MS (EI) m/r 512 {M+). Found: 512.2882, C29H40N2O6 
requires 512.2886. 

Example 97. Mutilin 14-(Ar.(2-inethoxyisonicotinoyI)]-carbamate 

5 Stepl. (3J?).3.Deoxo-ll.deoxy.3-methoxy.ll-oxo-4.epi-niutilin 14.[/V.(2- 
methoxyisonicotinoyi)]-carbainate 

(3/?)-3-Dcoxo-l l-dcoxy-3-methoxy-ll-oxo-4-ep/-mudlin (500 mg, 1.50 mmol) 
was combined with 2-itiethoxyisonicodnoyl chloride (600 mg. 3.2 mmol) and 
silver cyanate (500 mg. 3.30 mmol) in dry dichloromethane (20 ml) and the 

10 reaction stirred at room temperature for 3 hours in subdued light and under an 
atmosphere of argon. The mixture was filtered through Kieselguhr and the 
filtratt washed with saturated aqueous sodium hydrogen carbonate (x2) and brine. 
After drying (MgS04) purification was accomplished by chromatography on 
sUica gel eluting with 30% ethyl acetate in hexanc. The title compound was 

15 isolated as a colourless foam (598 mg. 78%); Vj^ax (CH2CI2) 3410, 2931, 1781, 
1720, 1698, 1559 and 1473cm->; MS(CI) miz 517 (MH*), 534 (MNH4+). 

Step 2. Mutilin-14-[Ar.(2<methoxyisonicotinoyl)]-carbamate 

The product of Step 1 (560 mg. 1.09 mmol) in dioxane (4 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (4 ml) and the reaction stirred at 

20 room temperature fw 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was rc- 
extraaed with ethyl acetate and the combined organic phases were washed with 
samrated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 50% ethyl acetate in hexane 

25 to yield tiic title compound (374 mg. 69%); v„a, (CH2CI2) 3412. 2946. 1782, 
1735, 1610, 1559 and 1474cm-«; NMR (CDQs) 0.78 (3H, d, / 6.6H2). 0.89 
(3H, d.y 7.OH2). 1.08-1.84 (16H, m) including 1.20 (3H, s) and 1.49 (3H, s), 
2.10-2.37 (4H, m), 3.38 (IH, dd,y 10.6, 6.7Hz), 3.99 (3H, s). 5.24 (IH, dd, J 
17.3, 1.5Hz), 5.39 (IH, dd.y 1 1.1. 1.5Hz), 5.72 (IH, d,y 8.5Hz). 6.53 (IH. dd,y 

30 17.3, U.IHz), 7.05 (IH, d, J l.lHz). 7.18 (IH, dd,y 5.2, l.lHz). 7.92 (IH, bs). 
8.31 (IH, d. y 5.2H2); MS (EI) nUz 498 (M+). Found: 498,2726, C28H29N2O6 
requires 498.2730. 
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Example 98. Mutilin 14-[A^-(niorphoiine«4-ylcarbonyl)]- 
carbamate 

Step !• (3/?)-3*Deoxo-ll-deoxy*3-methoxy-ll*oxo-4-e/7i*mutnin 14.[/V. 
(morpholine-4-ylcarbonyl)]-carbamate 

5 (3/?)-3"Dcoxo-l l-dcoxy-3-methoxy-l l-oxo-4-c/7/-mutilin (1.0 g, 3.0 mmol) was 
combined with 4-morpholine carbonyl chloride (1.40 ml, 12.0 mmol) and silver 
cyanaie (2.0 g, 13.3 mmol) in dry dichloromcthanc (45 ml) and ihc rcacdon 
snxTcd at room temperature for 17 days in subdued light and under an atmosphere 
of argon. The mixture was filtered through Kieselguhr and the filtrate washed 
10 with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 50% ethyl acetate in hexane. The title compound was isolated as a 
colourless foam (990 mg, 67%); v^^^, (CH2CI2) 3394. 2985, 1771, 1736, 1695 
and 1421cm-l; MS(CI)m/z491 (MH+). 

15 Step 2. Mutilin- 14-[yv-(morpholine-4-ylcarbonyl)]*carbamate 

The product of Step 1 (SOO mg, 1.02 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (5 ml) and the reaction stirred at 
room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was rc- 

20 extracted with ethyl acetate and the combined organic phases were washed witii 
sanirated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 70% ethyl acetate in hexane 
to yield the title compound (180 mg, 37%); v^;^^ (CH2CI2) 3391, 2928, 1773, 
1735, 1684, 1488 and 1458cm-l; NMR (CDCI3) 0.78 (3H, d, J 6.6Hz), 0,85 

25 (3H, d,y 7.0Hz), 1.06-1.82 (16H, m) including 1.18 (3H, s) and 1.42 (3H, s), 

2.04-2.38 (4H. m), 3.33 (IH, dd, J 10.4, 6.6Hz), 3.45 (4H, m), 3.70 (4H. m), 5.20 
(IH, dd, / 17.3, 1.5Hz), 5.32 (IH, dd, J 1 1.1, 1.5Hz), 5.69 (IH, d, J 8.4Hz), 6.51 
(IH, dd^y 17.3, 1 l.lHz), 6.68 (IH, bs); MS (CI) nUz 477 (MH"^). 

Example 99. Mutilin 14.I^-(thlomorphollne-4-ylcarbonyI)]- 
30 carbamate 

Step 1. (3R)-3.Deoxo-ll-deoxy.3-methoxy-ll-oxo^epi-mutilin 14-[^. 
(thiomorpholtne-4*ylcarbonyl)]-carbamate 

A solution of (3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-ep/-mutilin (250 mg, 
0.75 nmiol) in diethyl ether (5 ml) was added to a solution of /V-(chlon)carbonyl)- 
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isocyanate (0.060 ml, 0.75 minol) in diethyl ether (5 ml) under an atmosphere of 
argon at -SO^C. The temperature was raised to O^C over 1.5 hours and then a 
solution of thiomorpholinc (0.075 ml. 0.75 mmol) and niethylamine (0.079 ml, 
0.75 mmol) in diethyl ether (5 ml) was added dropwise. The reaaion mixture 
5 was stirred for 2 hours at room temperature and then partitioned between 0.5M 
hydrochloric acid and ethyl acetate. The organic layer was washed with brine. 
After drying (MgS04) purification was accomplished by chromatography on 
silica gel eludng with 30% ethyl acetate in hexane. The title compound was 
isolated as a colourless foam (144 mg. 38%); w^^^ (CH2a2) 3393, 2928, 1771, 
10 1739, 1682 and 1458cm-l; MS(Electrospray) mJz 505 [M-H]-. 

Step 2. Mutiiin>14-[A^«(thiomorpholine-4>ylcarixmyl)]-carbaiiiate 

The product of Step 1 (170 mg, 0.34 mmol) in dioxane (1.5 ml) was treated with 
a saturated solution of zinc chloride in cone. HQ (1.5 ml) and the reaction stirred 
at room temperature for 1 hour. The solution was poured into ethyl acetate and 

15 saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saoirated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eludng with 50% ethyl acetate in hexane 
to yield the title compound (1 15 mg. 69%); (CH2a2) 3393. 2930, 1772, 

20 1736, 1682. 1458 and 1426cm-»; NMR (CDQs) 0.75 (3H. d, / 6.6Hz). 0.89 
(3H, d. y 7.0Hz). 1.09-1.83 (16H. m) including 1.18 (3H. s) and 1.45 (3H. s), 
2.04-2.35 (4H, m). 2.69 (4H, m). 3.34 (IH. dd, J 10.6, 6.6Hz), 3.73 (4H, m), 5.20 
(IH, dd, J 17.3. 1.5Hz), 5.33 (IH, dd. 711.1, 1.5H2), 5.69 (IH, d, / 8.7H2), 6.50 
(IH, dd, J 17.3. 1 l.lHz), 6.65 (IH, bs); MS (CI) m/z 493 (MH+). 

25 Example 100. Mutilin 14-[A^.(thiomorphoiine-4'ylcarbonyM4- 
dioxide)]-carbainate 

Step 1. (3/?)-3-Deoxo-l].deoxy-3.methoxy.ll-oxo-4-ep/-mutilin 14-(^- 
(thiomorpholine-4-ylcarbonyl- 1 ,1 •dioxide)]-carbamate 

A solution of (3i?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-cpi-mutilin 14-{A/- 
30 (thiomorpholine-4-ylcarbonyl))carbaniate (120 mg, 0.24 mmol) in methanol (2 
ml) was cooled to QPC and treated widj a solution of oxone (442 mg, 0.72 mmol) 
in water (2 ml). The reaction mixture was stirred for 1 hour at room temperature 
and then partitioned between water and dichloromethane. The (H-ganic layer was 
washed witii water and brine. After diying (MgS04) purification was 
35 accomplished by chromatography on silica gel eluting with 50% ethyl acetate in 
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hexane. The title compound was isolated as a colourless foam (73 mg, 57%); 
Vmax (CH2CI2) 3387. 293U 1775. 1742, 1694 and 1461cm-l; MS(a) m/z 539 
(MH^). 

Step 2. Mutilin-14-[N.(thiomorpholine-4.yicarbonyM,l-dioxide)]- 
5 carbamate 

The product of Step 1 (220 mg, 0.40 mmol) in dioxanc (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (2 ml) and the reaction stirred at 
room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate soludon. The aqueous phase was re- 

10 extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel cluting with 80% ethyl acetate in hexane 
to yield the title compound (120 mg, 57%); Vj^^x (CH2CI2) 3388, 2938, 1776, 
1736,1692, 1465 and 1426cm-h 1 H NMR (CDCI3) 0.72 (3H, d, J 6.6Hz), 0.90 

15 (3H, d, J 7.0Hz), 1.09-1.83 (16H, m) including 1.18 (3H, s) and 1.42 (3H, s), 

2.07-2,34 (4H, m), 3.18 {4H, m), 3,37 (IH, dd, J 10.6, 6.5Hz), 3.92 (4H, m), 5.22 
(IH, dd, J 17.3, K5Hz), 5.33 (IH, dd, J 1 1.1, 1.5Hz), 5.67 (IH, d/y 8.4Hz), 6.46 
(IH, dd, J 17,3, 1 hlHz), 6.80 (IH, bs); MS (CI) miz 542 (MNH4+). 

Example lOL Mutilin 14-[N-(l-inethylpiperazin-4-ylcarbonyl)]- 
20 carbamate 

Stepl. (3/?)-3-Deoxo-lI-deoxy-3-methoxy-lI-oxo-4-epi-mutilin 14-[iV-(l- 
methylpiperaadn«4-ylcarbonyl)]-carbamate 

A solution of (3/?)-3-deoxo-l l-dcoxy-3-methoxy-l l-oxo-4-ep/-mutilin (500 mg, 
1.5 mmol) in diethyl ether (10 ml) was added to a solution of A/-(chlorocarbonyl)- 

25 isocyanate (0.12 ml, 1.5 mmol) in diethyl ether (10 ml) under an atmosphere of 
argon at -50^C. The temperature was raised to O^C over 1.5 hours and then a 
solution of 1-methyipiperazine (0.16 ml, 1.5 mmol) and trieihylaminc (0.16 ml, 
1.5 mmol) in diethyl ether (10 ml) was added dropwise. The reaction mixture 
was stirred for 2 hours at room temperature and then paniuoned between 0.5M 

30 hydrochloric acid and ethyl acetate. The organic layer was washed with brine. 
After drying (MgS04) purification was accomplished by chromatography on 
silica gel eluting with 20% methanol in ethyl acetate. The tide compound was 
isolated as a colourless foam (170 mg, 23%); v„ax (CH2a2) 3394, 2942, 1769, 
1740, 1684 and 1458cm-^ MS(CI) m/z 504 (MH+). 
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Step 2. Mutilin-14-[Ar.(l.methylpiperazin-4-yicarbonyi)]-carbainate 

The product of Step 1 (165 mg, 0.32 mmol) in dioxane (2 ml) was created with a 
saturated solution of zinc chloride in cone. HQ (2 ml) and the reacdon stirred at 
room temperature for 3 hours. The solution was poured into ethyl acetate and 
5 saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 30% methanol in ethyl 
acetate to yield the title compound (81 mg, 52%); Vnax (Cii2'^2> 3392. 2941. 
10 1771, 1736. 1683. 1488 and 1458cm-': 'H NMR (CDCI3) 0.75 (3H. d. J 6.6Hz), 
0.86 (3H. d. J 7.0Hz). 1 .00-1.80 (1 6H, m) including 1.12 (3H. s) and 1.38 (3H, 
s). 2.02-2.25 (4H. m). 2.30 (3H. s), 2.41 (4H. m), 3.35 (IH. m), 3.45 (4H, m). 
5.20 (lH.dd.y 17.3, 1 JHz), 5.35 (lH,dd,y 11.1. 1.5Hz), 5.70(lH,d.y 8.4Hz). 
6.50 (IH. dd. J 17.3. 1 l.lHz), 6.60 (IH. bs); MS (CI) nUz 490 (MH+). 

15 Example 102. Mutilin 14-[A^-<4-{4-(2-morpholinoethyloxy)}. 
benzoyI)]-carbaiiiate 

Stepl. (3K)-3-Deoxo-ll-deuxy.3-methoxy-ll-oxo^^pi*mutiiin U-[N'(4- 
acetoxybenzoyl)]<carbamate 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-<»/7j-mutilin (1.0 mg, 3.0 nunol) 
20 was combined with 4-acetoxy benzoyl chloride (2.3 g, 1 1 .0 mmol) and silver 
cyanate (1.7 g. 11. 3 mmol) in dry dichloromethane (30 ml) and the reaction 
stirred at room temperature for 3 hours in subdued light and under an atmosphere 
of argon. The mixture was filtered through Kieselguhr and the filtrate washed 
witii saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
25 (MgS04) purification was accomplished by chromatography on silica gel eluting 
with 40% eUiyl acetate in hexane. The tide compound was isolated as a 
colourless foam (1 .5 g. 93%); NMR (CDCI3) 0.90 (3H. d. J 6.6Hz). 1.02 
(3H, d, J 7.0Hz), 1.10-1.77 (12H, m) including 1.22 (3H. s) and 1.30 (3H, s). 
1.69-1.76 (2H. m), 1.95-2.05 (2H. m), 2.22 (IH, m), 2.32 (3H. s). 2.53 (IH, dd.y 
30 15.3. lO.lHz). 2.90 (IH. q.y 6.5Hz), 3.20 (3H, s), 3.47 (IH. m). 5.02 (IH, d.y 
17.5Hz). 5.30 (IH, d. J 10.7Hz), 5.87 (IH, d, J lO.OHz), 6.72 (IH, dd,y 17.5, 
10.7Hz). 7.20 (2H. d. J 8.7Hz). 7.88 (2H,d. J 8.7Hz). 7.95 (IH. bs). 
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Step 2. (3/?)-3-Deoxo-ll-deoxy*3-methoxy-ll-oxo-4*€pj-mutilin 14*[Ar.(4- 
hydroxybenzoyI)]-carbainate 

The product of Step 1 (L50 g. 2.78 mmol) in dioxanc (20 ml) was treated mth 
IM aqueous sodium hydroxide solution (9 ml). The reaction mixture was stined 

S at room temperature for 30 minutes under an atmosphere of argon. The mixture 
was diluted with ethyl acetate and dilute aqueous hydrochloric acid, the layers 
separated, and the organic phase washed with brine. After drying (MgS04) 
purification was accomplished by chromatography on silica gel eluting with 50% 
ethyl acetate in hexane. The tide compound was isolated as a colourless foam 

10 (1.30 g. 94%); 1h NMR (CDCI3) 0.89 (3H, d, J 6.6H2), 1.00 (3H, d. J 7.0Hz), 
1.09-1.70 (12H, m) including 1.20 (SH, s) and 1.30 (3H, s), 1.70-1.79 (2H, m), 
1.97-2.03 (2H, m), 2.20 (IH, m), 2.53 (IH, dd, / 15.3, lO.lHz), 2.92 (IH, qj 
6.5Hz), 3.23 (3H, s). 3.49 (IH, m), 5.01 (IH, d, J 17.5Hz), 5.29 (IH, dj 
10.7Hz), 5.85 (lH,d,y 10.0Hz), 6.12 (lH,cxch), 6.70 (IH, ddj 17.5, 10.7Hz), 

15 6.94 (2H, d, J 8.7Hz), 7.74 (2H,d, / 8.7Hz), 7.94 (IH, bs). 

Step 3. (3/;)*3-Deoxo*l l-deoxy-3*methoxy*l l*oxo-4^pi-mutilln 14-1 /V-(4-{4. 
(2-morpholinoethyloxy)}ben%oyl)]-carbamate 

The product of Step 2 (700 mg, 1 .41 mmol) in acetone (14 ml) was treated with 
potassium carbonate (389 mg, 2.82 mmol) and 4-(2-chlorocthyl)morpholine 

20 hydrochloride (262mg, 1.41 mmol). The reaction mixture was heated to reflux 
for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica gel eludng with 5% ethanol in 
ethyl acetate. The title compound was isolated as a colouricss foam (275 mg, 

25 32%); Vjna^ (CH2CI2) 3421, 2932, 1774, 1726, 1698, 1605 and 1474cm-^ 
MS(Elecm)spray) m/z 61 1 (MH+). 

Step4« Mutilin-14-[Ar*(4-{4-(2-morpholinoethyloxy)}ben7^yl)]«carbamate 

The product of Step 3 (265 mg, 0.43 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HQ (2 ml) and the reaction stined at 

30 room temperature for 1 hour. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed widi 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 70% ethyl acetate in hcxanc 

35 to yield the tide compound (160 mg, 62%); v^ax (CH2CI2) 3418, 2939, 1775, 
1732, 1605 and 1476cm-h ^H NMR (CDQs) 0.79 (3H, d, J 6.6Hz), 0.86 (3H, d. 
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7 7.0Hz). 1.10-1.82 (16H. m) including 1.15 (3H. s) and 1.49 (3H, s). 2.08-2.39 
(4H, m). 2.54 (4H, m), 2.80 (2H. t. J 5.7Hz), 3.36 ( IH, dd. J 10.8. 6.5Hz), 3.72 
(4H. m), 4.13 (2H, 1,7 5.7Hz), 5.21 (IH, dd,y 17.3. 1.5Hz). 5.37 (IH. dd.y 11.1. 
l.5Hz). 5.82 (IH. d, J 8.4Hz). 6.55 (IH. dd. J 17.3, 1 l.lHz). 6.92 (2H. d.y 
5 8.9Hz), 7.78 (2H. d. J 8.9Hz), 7.83 (IH. bs); MS(CI) miz 597 (MH+). 

Example 103. Mutilin 14-[A^.(3-(2-dimethylaminoethoxy)- 
benzoyOJ-carbamate 

Step 1. (3J?)*3>Deoxo>ll-deoxy.3-methoxy-ll-oxo-4'epi*mutilin 14.[^.(3- 
acetoxybenzoyOl-carbamate 

10 (3/?)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-c;7i-mutiHn ( 1 .0 mg. 3.0 mmol) 
was combined with 3-acetoxy benzoyl chloride (1.8 g, 8.4 mmol) and silver 
cyanate (1.31 g, 8.7 mmol) in dry dichloromethanc (30 ml) and the reaction 
stirred at room temperature for 2 hours in subdued light and under an atmosphere 
of argon. The mixture was filtered through Kieseiguhr and the filtrate washed 

15 with saturated aqueous sodium hydrogen carbonate (x2) and brine.. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 5% ethyl acetate in dichloromethanc to yield the title compound (960 mg, 
59%); v^ax (CH2CI2) 3414, 2929, 1775, 1715, 1698 and 1475cm-'; MS (EI) 
mIz 539 (M+). Found: 5392883. C„H„NO, requites 539.2883. 

20 Step 2. (3A)-3.Deoxo-l].deoxy.3-methoxy-ll-oxo^^pi-mutilin 14-[Ar-(3- 
hydroxybenzoyl)]-carbamate 

The produa of Step 1 (940 mg, 1.74 mmol) in dioxane (14 ml) was treated widi 
IM aqueous sodium hydroxide solution (5.6 ml). The reaaion mixture was 
stirred at room temperature for 30 minutes under an atmosphere of argon. The 

25 mixture was diluted with ethyl acetate and dilute aqueous hydrochloric acid, the 
layers separated, and the organic phase washed with brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 40% ethyl acetate in hexane to yield the title compound (629 mg, 73%); 
Vmax (CH2CI2) 3575. 3414, 2929, 1776, 1713, 1697 and 1479cm-'; MS (Q) 

30 mIz 498 (MH+), 515 (MNH4+). 

Step 3. (3ff)-3-Deoxo-l].deoxy-3-methoxy.ll-oxo-4^|7i-mutiiin 14-{ A^.(3-(2- 
diinethytaiiiinoethoxy)benzoyl)]-carbamate 

The product of Step 2 (590 mg, 1.19 mmol) in acetone (10 mi) was treated widi 
potassium carbonate (328 mg, 2.38 mmol) and 2-dimethylaminoethyl chloride 
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hydrochloride (171mg, 1.19 mmol). The reaction mixture was heated to reflux 
for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water and the layers separated. After drying (MgS04) purificauon 
was accomplished by chromatography on silica gel eluting widi 10% ethanol in 
5 ethyl acetate to yield the title compound (138 mg, 20%); (CH2CI2) 3419. 
2943. 1776. 1713. 1698. 1583 and I477cm-i; MS (EI) m/z 568 (M+). Found: 
568.3516. C33H4gN206 requires 568.3512. 

Step 4. MutiIin-14*[A^.(3-(2-dimethylaminoethoxy)benzoyl))-carbamate 

The product of Step 3 (120 mg. 0.21 mmol) in dioxane (2 ml) was treated with a 
10 saturated solution of zinc chloride in cone, HCl (1 ml) and the reaction stirred at 
room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) 
15 purified by chromatography on silica gel eluting with 3% (9:1 methanol :ammonia 
(35%)) in dichloromethane to yield the title compound (69 mg, 59%); 
(CH2CI2) 3412, 2961. 1778, 1732. 1706 and 1479cm-^; NMR (CDCI3) 0.80 
(3H, d. J 6,6Hz). 0.89 (3H. d, J 7.0Hz), 1 .15-1.83 (16H. m) including 1.19 (3H. 
s) and 1^2 (3H. s). 2.03-2.28 (4H. m). 2.34 (6H. s). 2.74 (2H. i, J 5.6Hz). 3.39 
20 (IH. m). 4.10 (2H, t. J 5.6Hz). 5.22 (IH, ddj 17.3. L5Hz). 5.39 (IH, dd.7 1 1.1, 
1.5Hz), 5.83 (IH, d, J 8.4Hz), 6.56 ( IH, dd. J 17.3, 1 l.lHz). 7.12 (IH. m). 7.28- 
7.40 (3H, m). 7.92 (IH, bs); MS (El) m/z 554 (M+). Found: 554.3368, 
C32H48N2O6 requires 554.3356. 

Example 104. Mutilin 14-[A^-(4-(3-dimethylatninopropyl)- 
25 benzoyOl-carbamate 

Step 1. (3l?)-3-Deoxo-ll-deoxy-3-methoxy-Il«oxo-4*epi-inutilin 14-[A^.(4-(3- 
diinethylaininopropyl)benzoyl)]-carbamate 

(3/f)-3-Dcoxo-l l-deoxy-3-methoxy-l l-oxo-4.ep/-mutilin 14-[iV-(4-hydroxy- 
benzoyOl-carbamate (370 mg, 0.74 mmol) in acetone (10 ml) was treated witfi 

30 potassium carbonate (207 mg, 1 .50 mmol) and 3-dimethylaminopropyl chloride 
hydrochloride (118 mg. 0.75 mmol). The reaction mixture was heated to reflux 
for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water, and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica gel eluting with 5% (9:1 

35 methanoirammonia (35%)) in dichloromethane to yield the tide compound (170 
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mg, 39%); v^^^^ {CH2CI2) 3425, 2943, 1774, 1697, 1605 and 1468cm-^; MS 
(EI) m/z 582 (M+). Found: 5823675, C34H50N2O6 requires 5813669. 

Step 2. MutiIin*14-[^-(4-(3*diniethylaniinopropyl)benzoyl)]-carbaniate 

The product of Step 1 (152 mg, 0.26 mmol) in dioxanc (1 ml) was treated with a 
5 saturated solution of zinc chloride in cone. HQ (1 ml) and the reaction stirred at 
room temperature for 1.5 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 

10 purified by chromatography on silica gel eluting with 5% (9: 1 mcthanohammonia 
(35%)) in dichloromethane to yield the title compound (80 mg, 54%); v,^, 
(CH2a2) 3418, 2956, 1775, 1732. 1605 and 1477cm-l; NMR (CDCI3) 0.78 
(3H, d. / 6.6Hz), 0.87 (3H, d, J 7.0Hz), 1.05-1 .85 (16H, m) including 1.18 (3H, 
s) and 1.50 (3H, s), 1.95-2.30 (6H, m), 2.34 (6H, s), 2.55 (2H, t,/ 7.1Hz), 3.42 

15 (IH, m), 4.08 (2H, t, J 6.3Hz), 5.21 (IH, dd, J 17.3, L5Hz), 5.37 (IH, dd. J 1 1.1, 
1.5Hz), 5.82 (IH, d, J 8.4Hz), 6.56 (IH, dd, / 17.3, 1 l.lHz), 6.93 (2H, d,7 
8.8Hz), 7.74 (2H, d, / 8.8Hz>. 7.85 (IH, bs); MS (EI) m/z 568 (M+). Found: 
568.3499, C33H48N2O6 requires 568.3512. 

Example 105. Mutilin 14-[A^*(4-[2-pyrrolidin-l-yl-ethoxy])- 
20 benzoyl)]-carbaniate 

Step 1. (3i?)-3-Deoxo-ll*deoxy-3-methoxy*ll-oxo-4-e/7i«mutiltn 14*[Ar.(4-[2- 
pyrrolidin-l-yi-ethoxy]benzoyl)]-€arbamate 

(3/f )-3-Deoxo- 1 1 -deoxy-3-mcthoxy- 1 1 -oxo-4-e/7i-muriIin 1 4-[N-(4-hydroxy- 
benzoyl)l-carbamaie (600 mg, 1.21 mmol) in acetone (10 ml) was treated with 

25 potassium carbonate (333 mg, 2.41 mmol) and l-(2-chloroethyl)pynolidine 

hydrochloride (205 mg, 1.21 mmol). The reaction mixture was heated to reflux 
for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica gel eluting with 3% (9:1 

30 methanol:ammonia (35%)) in dichloromethane to yield the tide compound (302 
nig, 42%); v^ax (CH2CI2) 3053, 2985, 1774. 1697, 1605 and 1421cm-^; MS 
(CI) m/z 595 (MH+). 
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Step 2« Mutilin«14-[/V-(4-[2-pyrrolidin-l^vl-€thoxy]benzoyl)]-<arbai^ 

The product of Step I (280 mg, 0.47 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (2 ml) and the reaction stirred at 
room temperature for 2 hours. The soluuon was poured into ethyl acetate and 

5 saturated sodium hydrogen carbonate solution. The aqueous phase was re* 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 4% (9:1 methanoliammonia 
(35%)) in dichloromethane to yield the title compound (52 mg. 19%); 

10 (CH2CI2) 3427, 1775, 1732, 171 1, 1606 and 1478cm->; NMR (C35CI3) 0.79 
(3H, d, J 6.6Hz), 0.89 (3H, d, /7.0Hz), 1.10-1.85 (20H, m) including 1.18 (3^ 
s) and 1.52 (3H, s), 2.09-2.40 (4H, m), 2.62 (4H, m), 2.92 (2a t. J 5.8Hz), 3.46 
(IH, m), 4.12 (2H, t, J 5.8Hz), 5.22 (IH, dd,y 17.3. 1.5Hz). 5.38 (IH, dd,y 11.1, 
1.5Hz), 5.82 (IH, d,y 8.4Hz), 6.58 (lH,dd,y 17.3, ll.lHz), 6.97 (2H,d,y 

15 8.8Hz), 7.75 (2H, d, / 8.8Hz), 7.80 (1 H, bs); MS (CI) m/z 58 1 (MH+). 



Example 106. Mutilin 14-[A^-(4-[3.(4-methylpiperazin-l-yl)- 
propyioxy]-benzoyl)]-carbaniate 

Step !• (3lf)-3-Deoxo.ll.deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14.IN-(4-l3- 
(4-inethylpiperazin-l*yl)-propyloxy]benzoyl)]-carbaniate 

20 (3/?)-3-Deoxo-l l-dcoxy-3-methoxy-n-oxo-4-epi-mutilin 14-[/V-(4- 

hydroxybcnzoyDl-carbamaic (600 mg, 1.21 mmol) in acetone (10 ml) was treated 
with potassium carbonate (480 mg, 3.47 mmol) and l-(3-chloropropyl)-4- 
mcthylpiperazine dihydiochloride (302 mg^ 1.21 mmol). The reaction mixture 
was heated to reflux for 16 hours under an atmosphere of argon. The mixture 

25 was diluted with ethyl acetate and water and the layers separated. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 5% (9:1 methanoliammonia (35%)) in dichloromethane to yield die tide 
compound (230 mg, 30%); v^^, (CH2CI2) 3420, 2941, 1774, 1697, 1605 and 
1467cm-l; MS (EI) m/z 637 (M+). Found: 637.4085, C37H55N3O6 requires 

30 637.4091. 

Step 2. MuUlin-I4.[A^*(4-[3*(4-methylpiperaztn-l-yI)*propyloxy]benzoyl)]* 
carbamate 

The product of Step 1 (200 mg. 0.3 1 mmol) in dioxane (2 ml) was treated witii a 
saturated solution of zinc chloride in cone. HCI (2 ml) and the reaction stirred at 
35 room temperature for 2 hours. The solution was poured into ethyl acetate and 
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saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 5% (9:1 methanol.ammonia 
5 (35%)) in dichlorcmethanc to yield the title compound (80 mg, 41 %); v^j^ 
(KBr) 3427, 2924, 1753. 1727, 1689, 1605 and 1465cm-l; NMR (CDQs) 
0.80 (3H, d, J 6.6H2), 0.87 (3H, d. J l.OHz), 1.14-2.52 (35H, m) including 1.18 
(3H, s). 1.52 (3H. s) and 2.29 (3H, s), 3.36 (IH, m), 4.08 (2H, t.y 6.3H2), 5.21 
(IH. dd.y 17.3. 1.5Hz). 5.38 (IH, dd,/ 11.1, 1.5Hz), 5.82 (IH.d,/ 8.4Hz), 6.57 
10 (IH. dd. J 17.3. 1 l.lHz). 6.94 (2H, d. J 8.8Hz). 7.73 (2H, d. J 8.8H2), 7.81 (IH. 
bs); MS (EI) ni/2 623 (M+). Found: 623.3921, C36H53N3O6 requires 623.3921. 

Example 107. Mutilin 14-[Ar.(3.nuoro-4-hydroxybenzoyl)]- 
carbamate 

Step 1. (3/?)-3-Deoxo-ll.deoxy-3-methoxy-ll-oxo^-epi-inutilin 14.(A^.(4. 
15 acetoxy-3-nuorobenzoyl)]-carbamate 

(3^)-3-Deoxo- 1 1 -deoxy-3-methoxy. 1 1 -oxo-4-<»;7/.mutilin ( 1 .0 mg, 3.0 mmol) 
was combined with 4.acetoxy-3-nuorobenzoyl chloride (1.7 g. 7.5 mmol) and 
silver cyanate (1.20 g. 8.0 mmol) in dry dichloromethane (30 ml) and the reaction 
sdired at room temperature for 2 hours in subdued light and under an atmosphere 

20 of argon. The mixture was filtered through Kieselguhr and the filtrate washed 
with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
. with 5% ethyl acetate in dichloromethane to yield the title compound (1.61 g, 
96%); v^ax (CH2CI2) 3413, 2930. 1777, 1716, 1697 and 1479cm-l; MS(a) 

25 /n/z575(MNH4+). 

Step 2. (3ir)-3-Deoxo-Il-deoxy-3-methoxy-ll-oxo-4-«/u'-mutilin 14.[/V.(3- 
fluoro-4>hydroxyben/oyl)]-carbamate 

The product of Step 1 (1 .59 g, 2.85 mmol) in dioxane (20 ml) was treated with 
IM aqueous sodium hydroxide solution (9 ml). The reaction mixture was sriired 
30 at room temperature for 30 minutes under an atmosphere of argon. The mixture 
was diluted with ethyl acetate and dilute aqueous hydrochloric acid, the layers 
separated, and the organic phase washed with brine. After drying (MgS04) 
purification was accomplished by chromatography on silica gel eluting with 40% 
ethyl acetate in hexane to yield the title compound (1.42 g, 96%); v„„ 
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(CH2a2) 3547, 3417, 2930. 1776, 1713, 1697, 1618 and 1479cm-'; MS 
(Electrospray) m/z 514 [M-H]*. 

Step 3. Mutilin>14-[Ar.(3>fluoro>4-hydroxybenzoyl)]*carbamate 

The product of Step 2 (200 mg, 0.39 mmol) in dioxane (1 ml) was treated with a 
5 saturated solution of zinc chloride in cone. HCl (2 ml) and the reaction stirred at 
room temperature for 1.5 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
10 purified by chromatography on silica gel eluting with 60% ethyl acetate in hexane 
to yield the title compound (110 mg, 56%); v^^ (KBr) 3307, 2931, 1731, 1690, 
1618. 1504 and 1457cm-J; NMR (CDCls + dgDMSO) 0.72 (3H, d,y6.6Hz), 
0.83 (3H, d, J 7.0Hz). 1.05-1.76 (16H, m) including 1. 10 (3H, s) and 1.42 (3H, 
s). 1.85-2.34 (5H, m), 3.39 (IH.dd,/ 10.1. 6.6Hz), 5.13 (lH,dd,y 17.3, 1.5Hz), 
15 5.26 (IH. dd,y 11.1. 1.5H2), 5.72 (IH. d,y 8.4Hz). 6.50 (IH. dd,/ 17.3, 

ll.lHz). 6.92 (IH, m), 7.45 (IH. m), 7.58 (IH.m). 8.99 (IH, bs); MS {a)m/z 
519(MNH4+). 

Example 108. Mutilin 14-[A'-(4-[2-diinethylaininoethoxy]-3- 
fluorobenzoyOl-carbamate 

20 Step 1. (3^)-3.Deoxo-ll-deoxy-3.methoxy-ll-oxo-4-e/M-mutilln 14-( N-(4-[2. 
dimetbyiaininoethoxy)>3'nuoroben%oyl)l>carbamate 

(3/?)-3-Dcoxo-l l-deoxy-3-methoxy-l l-oxo-4.cpi-muulin I4-[/V-(3-fluoro-4- 
hydToxybcnzoyl)]-carbamate (613 mg. 1.19 mmol) in acetone (10 ml) was treated 
with potassium carbonate (328 mg. 2.38 mmol) and 2-dimethylaminocthyl 

25 chloride hydrochloride (171 mg. 1.19 mmol). The reaction mixture was heated to 
reflux for 16 hours under an atmosphere of argon. The mixture was diluted with 
ethyl acetate and water and the layers separated. After drying (MgS04) 
purification was accomplished by chromatography on silica gel eluting with 2% 
(9:1 methanohammonia (35%)) in dichloromethane to yield the ride compound 

30 (360 mg. 52%); v„ax (CH2a2) 3419, 2943. 1776. 1697. 1615 and 1497cm-l; 
MS (CI) m/z 587 (MH+). 

Step 2. Mutilin-14-[/V-(4.[dimethylaminoethoxyJ-3-nuorob€iizoyl)l- 
carbamate 

The product of Step 1 (350 mg, 0.59 mmol) in dioxane (2 ml) was treated witii a 
35 saturated solution of zinc chloride in cone. HCl (2 ml) and the reaction stilted at 
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room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride soludon. The organic phase was dried (MgS04) and 
5 purified by chromatography on silica gel eluting with 5% (9: 1 methanohamraonia 
(35%)) in dichloromethane to yield the title compound (203 mg. 60%); 
(CH2CI2) 3414, 2944. 1777, 1732, 1713, 1615 and 1479cm->; NMR 
(CDCI3) 0.80 (3H. d. / 6.6Hz). 0.89 (3H, d. J 7.0Hz). 1.16-1.83 (16H. m) 
including 1.18 (3H, s) and 1.49 (3H. s). 2.10-2.29 (4H, m), 2.33 (6H. s), 2.79 
10 (2H, t,y 5.7Hz). 3.36 (lH,m). 4.17 (2H.t,y 5.7Hz), 5.21 (IH.dd,/ 17.3. 

I. 5Hz), 5.38 (IH, dd, / 1 1.1, 1.5Hz). 5.82 (IH, d, J 8.4Hz), 6.54 (IH, dd.y 17.3, 

II. lHz). 7.01 (IH. m). 7.52-7.60 (2H, m), 7.82 (IH, bs); MS (CI) mtz 573 
(MH+). 



Example 109. Mutilin ]4.[Ar.(4-[2-dimethyIaminoethoxy].3- 
15 inethoxybenzoyI)]-carbamate 

Stepl. (3i?)-3-Deoxo-ll-deoxy-3-inethoxy-ll-oxo-4.e/»i-mutilin 14.(Ar.(4- 
acetoxy-a-methoxybenzoyDl-carbamate 

(3/?>3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-cpi-muulin (1.0 mg, 3.0 mmol) 
was combined with 4.acetoxy-3-methoxybenzoyl chloride (820 mg, 4.75 mmol) 

20 and silver cyanate (715 mg, 4.77 mmol) in dry dichloromethane (30 ml) and the 
reaction stiired at room temperature for 2 hours in subdued light and under an 
atmosphere of argon. The mixture was filtered through Kieselguhr and the 
filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and brine. 
After drying (MgS04) purification was accomplished by chromatography on 

25 silica gel eluting with 50% ethyl acetate in dichloromethane to yield the title 
compound (1.37 g, 80%); v^jx (CH2CI2) 3417, 2931. 1775, 1713, 1698, 1604 
and l479cm->; MS (El) mil 569 (M+). Found: 569.2991, C32H43NO8 requires 
569.2989. 

Step 2. (3i?)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-e|»-mutiIin 14-(^-(4- 
30 hydroxy«3-methoxybenzoyl)]-carbamate 

The product of Step 1 ( 1 .30 mg, 2.28 mmol) in dioxane (20 ml) was treated with 
IM aqueous sodium hydroxide solution (7.3 ml). The reacrion mixture was 
stirred at room temperature for 2 hours under an atmosphere of argon. The 
mixture was diluted with ethyl acetate and dilute aqueous hydrochloric acid, die 
35 layers separated, and the organic phase washed with brine. After dzying 



49^ 
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(MgS04) purification was accomplished by chromatography on silica gel during 
with 20% ethyl acetate in dichloromethane to yield the dtle compound (1.08 g, 
90%); Vmzx (CH2CI2) 3519. 3424, 2930, 1773, 1697 and 1479cm-^; MS (EI) 
m/r 527 (M+). Found: 527.2889, C30H41NO7 requires 527.2883, 

5 Step 3. (3/f)-3»Deoxo-ll-deoxy.3-methoxy-ll-oxo-4.epi-mutilin 14-{A^*4*[2- 
diiiiethyiaminoethoxy]-3-niethoxybenzoyl)]*carbamate 

The product of Step 2 (1.04 g. 1.97 mmol) in acetone (20 ml) was treated with 
potassium carbonate (545 mg, 3.95 mmol) and 2-dimethylaminoeihyl chloride 
hydrochloride (284 mg, 1.97 mmol). The reaction mixture was heated to reflux 

10 for 1 6 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica gel during with 4% (9:1 
methanoliammonia (35%)) in dichloromethane to yield the title compound (185 
mg,16%); v^^ (CH2CI2) 3421, 2941, 1773, 1697, 1599 and 1 477cm- 1; MS 

15 (a)m/z599(MH+). 

Step 4* Mutilin-14.[ /V^.[2-dimethyIainlnocthoxyl-3.mcthoxybcn2oyl)l. 
carbamate 

The product of Step 3 (160 mg, 0.27 mmol) in dioxane (1.5 ml) was treated with 
a saturated solution of zinc chloride in cone. HQ (1.5 ml) and the reaction srincd 

20 at room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re- 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 4% (9:1 mcthanol:ammonia 

25 (35%)) in dichloromethane to yield the title compound (65 mg, 41%); Vn^ax 

(CH2CI2) 3418, 2962, 1776, 1732, 1600 and 1478cm-h *H NMR (CDCls) 0.80 
(3H, d, J 6.6Hz), 0.89 (3H, d, J 7.0Hz), 1.12-1.90 (16H, m) including 1.19 (3H. 
s) and 1.52 (3H, s), 2.05-2.30 (4H, m), 2.35 (6H, s), 2.80 (2H, t, J 6.0Hz), 3.39 
(IH, m), 3.90 (3H, s), 4.12 (2H, i, J 6.0Hz), 5.23 (IH, ddj 17.3, l-5Hz), 5.39 

30 (IH, dd.y 11.1, 1.5Hz), 5.85 (lH,d,y 8.4Hz). 6.58 (IH, ddj 17.3. U.lHz), 
6,90 (IH, m), 7.29-7.42 (2H, m), 7,85 (IH, bs); MS (EI) m/z 584 (M+). Found: 
584.3474, C33H48N2O7 requires 584.3474. 
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Example 110. Mutilin 14-{Ar.[(35,4i?)-l-azabicyclo[2^1]hept-3- 
ylcarbonyl]}-carbainate 

Step 1. (3l?)-3-Deoxo-ll-deoxy-3-inethoxy-ll-oxo-4^pi-inutilin 14-{A^- 
((3S,4A).l<azabicyclo(2.2.1]hept>3*yicarbonyl]}-carbamate 

5 (3/?)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-epi-mutilin (490 mg, 1 .46 mmol) 
was combined with (35.4^)-l-azabicyclor2.2.1]hept-3-ylcarbonyl chloride (280 
mg, 1.46 mmol) and silver cyanate (550 mg, 3.67 mmol) in diy dichloromethane 
(20 ml). Triethylamine (0.20 ml, 1.46 mmol) was added and the reaction sdned at 
room temperature for 16 hours in subdued light and under an atmosphere of 

10 argon. The mixture was filtered through Kieselguhr and the filtrate washed with 
saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 4% (9:1 methanohammonia (35%)) in dichloromethane to yield the dde 
compound (276 mg, 38%); v„ax (CH2a2) 3383, 2981. 1780. 1749, 1698, 1460 

15 and 1 374cm-» ; MS (EI) m/r 500 (M+)rFound: 500.3248. C29H44N2O5 requires 
500.3250. 

Step 2. Mutilin.l4 {yV-[(3S,4X)-l-axabtcyclo[2.2.1]hept-3-ylcarbonyl]}. 
carbamate 

The product of Step 1 (260 mg, 0.52 mmol) in dioxane (3 ml) was treated with 
20 cone. HQ (3 ml) and the reaction stirred at room for 30 minutes. The solution 
was diluted with water and washed with dichloromethane (x2). The aqueous 
phase was basifted with saturated aqueous sodium hydrogen carbonate and the 
product extracted into dichloromethane.. The organic phase was dried (MgS04) 
and concentrated to yield the ritle compound (187 mg, 74%); v„„ (CH2a2) 
25 3386. 2962, 1782, 1735, 1699 and 1467cm-J; NMR (dg-DMSO) 0.63 (3H, d, 
J 6.6Hz), 0.81 (3H, d, J 7.0Hz), 1.05-3.12 {29H. m) including 1.09 (3a s) and 
1.42 (3H, s). 4.52 (IH, d,y 6.0Hz, exch), 5.03-5.12 (2H. m), 5.51 (IH. d,/ 
7.8Hz), 6.21 (IH, dd, J 17.7, 1 l.lHz), 10 40 (IH, bs); MS(CI) nUz 487 (MH+). 

Example 111. Mutilin 14-(piperidin.4-oyl)-carbamate 

30 Step 1. Mutilin ll-dichloroacetyl-]4>(l.<err.butoxycarbonyipiperidin-4H>yi)* 
carbamate 

l-/err-Butoxycarbonylpiperidine-4-carboxylic acid \J. Med, Cheat., (1996). 
39(10), 1943-5] (229mg) was convened to the acid chloride with oxalyl chloride 
(152mg. 0.105ml) and 1 drop of DMF in dichloromethane. Silver cyanate 
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(300mg) was added to the reaction mixture and the tnixture refluxed for Ihr. 
After cooling mutilin 1 1-dichloroacetaie (216mg) and ictrakis(rriphcnyl- 
phosphine)-panadium(O) (5mg) was added and the reaction mixture stirred at 
room temperature for 16h. The mixture was filtered through celitc and the solvent 
5 removed from the filtrate in vacuo. Following purification by silica gel 

chromatography the utle compound was obtained as a colourless foam, (154mg, 
45%); Vniax (CH2CI2) 3382, 1786. 1754, 1736, 1686 and 1473 cm'h MS(a) 
m/2 702 (M+NH4)+ 

Step 2. Mutilin 14-(l-terr-butoxycarbonylpiperidin-4-oyl)-carbamate 

10 Mutilin I l-dichloroaceiate-14-(l-rerr-butoxycarbonylpiperidin-4-oyI)-carbamate 
(150mg) in tetrahydrofuran (1ml) was treated with IM aqueous sodium hydroxide 
(L5ml) and vigorously stirred at room temperature for h5hr. The reaction 
mixture was diluted with ethyl acetate and washed with 5% citric acid, brine, 
dried over anhydrous magnesium sulfate and concentrated. After purification by 

IS silica gel chromatography, the title compound was obtained as a colourless solid, 
(47mg, 37%); v^^^x (CH2CI2) 3385, 1784. 1735, 1699 and 1686 cm'l; MS(CI) 
m/z575(M+H)-^. 

Step 3. Mutilin 14»(piperidin-4-oyl)-carbamate 

Mutilin 14-(l*rerr*butoxycarbonyIpiperidin-4-oyI)-carbamate (45mg) in 
20 dichloromethane at room temperature was treated with trifluoroacetic acid (9Qmg, 
0.06ml) and the solution left 16h. The solution was concentrated and dried in 
vacuo to a colourless solid, (36mg, 97%); Crystallization from acetone/hexane 
afforded the tide compound as colourless prisms, m.p. 190-195 ^C; v^iax 
(CH2CI2) 3382, 1780, 1735, 1704 and 1677 cm-1; ^HNMR (CDCI3) inter alia 
25 0.73 (3H, d, / 6.6H2), 0.90 (3H, d, J 6.8Hz), 1.19 (3H, s), 1 .43 (3H. s), 2.87 (2H, 
t, J 1 1.6Hz), 3.32 (3H, m), 5.23 (IH, d, J I8.6H2), 5.35 (IH, d, J 1 l.lHz), 5.69 
(IH. d, / 8.4H2), 6,48 (IH, dd, J 1 l.l,18.6Hz) and 7,90 (IH, vbr s); MS(CI) m/z 
475 (M+H)+. 

Example 112. Mutilin 14-(23-dihydroiinidazol[2,l*b]thiazol-6- 
30 oyl)-carbamate 

Stepl. 23-Dihydroimidazol[l^-b]thiazole-6*carboxyiic acid 

Etiiyl 2,3-dihydroimidazol[l,2-b]ihiazole-6-carboxylate, (Patent, WO 94/10178, 
lltii May 1994) (760mg) in ethanol (5ml) was hydrolysed with aqueous sodium 
hydroxide at 60 for 3hr. The solvent was removed in vacua and die residue rc- 



WO97/2S309 



PCT/EP96/05874 



dissolved in water and acidified lo pH 3 with 5M hydrochloric acid. No 
precipitate was formed. The aqueous solution was frceze-dried and the solid 
residue extracted with hoi ethanol. After filtration and removal of solvent the ride 
compound was obtained as a pale yellow amorphous solid, (621mg, quant.); 
5 ^HNMR (CDCI3) 3.93 (2H, t, J 7.OH2), 4.25 (2H, t, J imz) and 7.93 (IH. s). 

Step 2. (3/?)-3*Deoxo*ll-deoxy*3-methoxy-ll-oxo*4-epi*mutilin 14«(2^- 
dihydroimidazol[2,l-b]thiazol^-oyl)-carbamate 

A suspension of 2,3-dihydroimidazol[l,2-b]thia2ole-6-carboxylic acid (316mg) in 
dry dichloromethanc (3ml) was treated with oxalyl chloride (381mg. 0.26ml) for 

10 3hr. The slurry that was formed was concentrated in vacuo to remove excess 
oxalyl chloride and the solid residue re-suspended in dry dichloromediane. The 
reaction mixture was cooled in an ice bath and triethylaminc (202mg, 0.28ml) 
was slowly added. The pale yellow soluuon/solid was warmed to room 
temperature and silver cyanate (600mg) was added. The mixture was stirred at 

15 room temperature 16h. and (3/?)-3-deoxo-l l-deoxy-3-methoxy-ll-oxo-4-epi. 
mutilin (334mg) added. The reaction mixture was stirred for 2h. The mixture 
was filtered through cclitc. The filtrate was then washed with water, saturated 
aqueous sodium hydrogen carbonate dried over anhydrous magnesium sulfate and 
concentrated. Purification by silica gel chromatography eluting with 80% and 

20 tiien 90% ethyl acetate/hexane afforded the tide compound as a colourless foam, 
(113mg. 21%); (CH2CI2) 3374, 1769,1728,1698, 1543, 1945 and 1468 cm- 
l;MS(CI)iTi/z530 (M+H)+ 

Step 3. Mutilin 14-(23*dihydroimidazol[2,]-b]thiazol-6-oyl)*carbainate 

(3i?)-3-Dcoxo-l l-deoxy-3-methoxy- 1 1 -oxo-4-^pi-mutilin 14-(2,3- 
25 dihydroimidazol[2,l-b]thia2ol-6-oyl)-carbamate (214mg) in dioxan (1ml) was 
treated at room temperature with Lukas reagent (Iml). The reaction was 
exothermic and darkened. After Ih. t.l.c, analysis showed complete conversion to 
the product. The reaction mixture was diluted with ethyl acetate and neutralized 
with saturated aqueous sodium hydrogen carbonate. The aqueous phase was 
30 extracted with ethyl acetate and the combined organic phases washed with brine, 
dried over anhydrous magnesium sulfate and concentrated to a colourless solid 
Trituration with dichloromethanc and filtering gave the title compound as a 
white amorphous solid, (97mg. 47%); Vjnax (KBr) 1762, 1732. 1637, 1543, 1509 
and 1464 cm'l; ^HNMR (CDCI3) inter alia 0.63 (3H, d, J 6.OH2). 0.81 (3H, d./ 
35 6.7Hz), 1.05(3H,s), 1.39 (3H,s). 3.41 ( 1 H, d.y5.5Hz). 3,90 (2H,t,/ 7.0Hz) 
4.24 (2H. t, J 7.0Hz), 5.09 (2H, m), 5.53 (7.8Hz). 6.20 (IH, dd. / 1 1.2,17.6Hz), 
7.98 (IH. s) and 9.66 (IH, s exchangeable with D2O); MS(ES) m/z 516 (M+H)+. 
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Example 113. Mutilin 14*(23-dihydroiinidazoi[2,l-b]thiazoN5- 
oyO-carbamate 

Stepl. 23-Dihydroiniidazol[l,2-b]thiazole-5*carboxylic acid 

Ethyl 2,3-dihydroimida2ol(U2-b]thia2ole-5-carboxylaic (formed as a side-product 
5 in the preparation of the thiazol-6-carboxylate, Example 1 12) (3.84g) was 
hydrolysed to the acid with aqueous sodium hydroxide (SOml) as described in 
Example 1 12, Step 1. After acidification a white precipitate was formed This was 
filtered off, washed with water and dried overnight in vacuo. The tide compound 
was obtained as a white solid. (2.86g. 93%); ^HNMR (d6-DMS0) 3.96 (2H, t. J 
10 7.3Hz), 4.37 (2H, t,y 7.3Hz), 7.51 (IH, s) and 12.89 (IH vbrs). 

Step 2. (3J?)-3-Deoxo-llKleoxy-3-methoxy*ll-oxo*4-epi-mutiiin 14-(23* 
dihydroimidazol[2,l-b]thiazol-5-oyl)-carbamate 

2,3-dihydroimidazol[l,2-b]thiazole-5-carboxylic acid (316mg) was convened to 
the acid chloride and coupled to (3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4- 
15 £pi-mutilin on the same scale, and using the same procedure described in 

Example 1 12. Step 2. Purifxcation by silica gel chromatography using 50% and 
then 60% ethyl acctate/hexane afforded the title compound as a colourless solid, 
(353. 67%); (CH2CI2) 3419, 1769, 1723, 1697, 1520 and 1484 cm'l; 
MS(EI)m/z529 (W^). 

20 Step 3. Mutilin 14.(23-dihydroimidazol[2,l*b]thiazol-5-oyl)-carbamate 

(3/?)-3-Dcoxo- 1 1 -dcoxy-3-mcthoxy- 1 1 -oxo-4-ep/-murilin 1 4-(2,3- 
dihydroimidazol[2,l-b]thiazol-5-oyl)-carbamate (324mg) in dioxan (2ml) was 
treated with concentrated hydrochloric acid (1ml) at room temperature for 2days. 
The reaction mixture was worked up as described in Example 113, Step 3. The 

25 resultant colourless foam crystallized on addition of dichloromethane. The tide 
compound was obtained as a colourless crystalline solid, (206mg, 65%); Vj^ax 
(KBr) 1735, 1712, 1527 and 1433 cm'l; ^HNMR (d6-DMSO) inter alia 0.67 
(3H,d,/5.9Hz), 0.83 (3H, d, i 6.8Hz), 1.08 (3a s) 1.45 (3H, s).3.45 (lH,t,/ 
5.5Hz), 3.95 (2H, d, J 7.8Hz), 4.54 (IH, d, J 6,0Hz), 5.09 (2H, m), 5.60 (IH, d,/ 

30 7.9Hz), 7.87 (IH, s) and 10.5 (IH, s); MS(CI) m/z 515 (M+); Found: 515.2458, 
C27H37N3O5S requires 515.2452. 
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Example 114. Mutilin 14-(l.Methylpiperidin-4-oyl)*carbainate 

Step L (3/?)-3-Deoxo-ll-deoxy*3-niethoxy»ll*oxo-4-epi*mulilin 14-(1- 
inethylpiperidin-4-oyi)>€arbaniate 

l-Methylpiperidin-4-carboxyIic acid (500mg) was converted lo the corresponding 
5 acid chloride with ihionyl chloride [J. Med. Chem., (1990), 33(6), 1599]. A 
suspension of the acid chloride in dry dichloromethane (Sml) was treated with 
silver cyanate (1.04g) and thereacnon mixture refluxed for ih. After cooling, 
(3/?)-3-deoxo-l l-deoxy-3*methoxy-ll*oxo-4-e/7i-mudIin (334mg) was added 
followed by triethylamine (28lnig, 0,39ml) after 10m. The reaction mixture was 
10 filtered through celite, and the filtrate washed with saturated aqueous sodium 

hydrogen carbonate. Following purification by silica gel chromatography, the ride 
compound was obtained as a colouriess foam, (426mg, 85%); Vn^ax (CH2CI2) 
3381, 1781. 1749, 1698 and 1474 cm'l; MS(EI) m/z 502 (M+); Found: 
502.341 1. C29H46N2O5 requires 502.3407. 

15 Step 2. Mutilin 14*(l*methylpiperidin-4.oyl).carbamate 

(3/?)-3-Deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo^-cpi-muulin 14*( l•methylpiperidin- 
4-oyl)-ca^bamatc (L08g) in dioxan (8ml), was treated wih concentrated 
hydrochloric acid (4ml) at room temperature for 5h. T.Lc. analysis showed 
complete conversion to the product. The solvents were removed in vacuo and the 

20 residual material dissolved in water. The soluuon was extracted with 

dichloromethane. The aqueous solution was basified with saturated aqueous 
sodium hydrogen carbonate to pH 8 and extracted with dichloromethane (three 
rimes). The combined organic phases were subsequently washed with brine, dried 
over anhydrous magnesium sulfate and concentrated to give a colourless foam. 

25 Triturarion with hexane afforded the ritle compound as a colourless amporphous 
solid. (574mg, 55%); (CHi^l) 3385, 1782, 1736, 1704 and 1474 cm-1; 
IhNMR (CDCI3) inter alia 0.73 (3H, d, J 6.7Hz), 0.89 (3H, d, / 7.0Hz), 1.18 
(3H, s), 1.42 (3H, s), 2.28 (3H, s), 3.36 (IH, dd, J 6.7,10.2Hz), 5.22 (IH. d,y 
17.5Hz), 5.36 (IH, d, J 1 l.OHz), 5.70 (IH, d, / 8.4Hz), 6.49 (IH, dd, J 

30 1 L0a7.3H2) and 7.43 (IH, s);MS(EI) m/z 488 (M+), Found: 488.3225, 
C28H44N2O5 requires 488,3250. 

Example 115. Mutilin 14-(l.Methylpiperidin-4-oyl)-carbamate 
Hydrochloride salt 

Mutilin 14.(1 -methylpipcridin-4-oyl)-carbamate (350mg) in ethyl acetate (5ml) at 
35 room temperature was treated with a solution of 4M hydrogen chloride in dioxan 
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in a dropwise fashion until no more precipitate was formed. The white solid was 
removed by filtration, washed with ethyl acetate and dried in vacuo. The tide 
compound was obtained as an amporphous white solid, (300mgs» 80%); ^HNMR 
(D2O) inter alia 0.69 (3H, d, / 5.8Hz), 0.92 (3H, d, J 6.8Hz), 1.14 OR s), 1.38 
5 (3a s), 2.89 (3H. s), 3.05 (2^ UJ 12.7H2), 5.19 (IH, d,/ 17,5Hz), 5.26 (lH,d, 
/ 1 l.lHz), 5.61 (IH, d, / 8.1Hz) and 6,35 (IH, d, J 1 L1.17.5Hz), 

Example 116. Mutiiin 14-(2-Chloropropionyl)-carbainate 

Step 1. (3/?)-3-Deoxo.ll.deoxy.3.methoxy-ll-oxo-4-epi-mutilin 14- 
(2Chloropropionyl)-carbainate 

10 3-Chloropropionyl chloride (889mg, 0.67ml), silver cyanaic (2.05g) and (3/?)-3- 
deoxo-ll-deoxy-3-mcthoxy-n-oxo-4-ep«-murilin (668mg), in dichloromcihane 
(10ml) were allowed to react at room temperature for 3 days. The mixture was 
filtered through celite, washed with saturated aqueous sodium hydrogen 
carbonate, dried over anhydrous magnesium sulfate and concentrated, to give a 

15 gum. Purification by silica gel chromatography afforded the title compound as a 
crisp white foam. (909mg, 97%); v^ax (CH2CI2) 3382, 1785, 1752, 1711, 1699 
and 1473 cm-1; MS(CI) m/z 485 (M+NH4)+ 

Step 2. Mutiiin 14-(2-Chloropropionyl)-carbainate 

(3/?)-3-Deoxo-l l-deoxy-3-methoxy-l lK)xo-4-ep/-muulin 14-(2-chloro- 
20 propionyl).carbamatc (300mg) in dioxan (2ml), cooled to 0-5 was treated with 
Lukas reagent (2ml) and allowed to warm to room temperature. After 2h, the 
reaction mixture was diluted with dichloromethane and washed with water, 
saturated aqueous sodium hydrogen carbonate, brine and then dried over 
anhydrous magnesium sulfate. After purification by silica gel chromatography, 
25 the tide compound was obtained as a colourless foam, (223mg, 77%); ^xnax 
(CH2CI2) 3624, 3564, 3384, 1786, 1754, 1734, 1710 and 1473 cm'h ^HNMR 
(CDOs) inter alia 0.74 (3H, d, J 6.8Hz), 0.89 (3H, d, J 7.0Hz), 1.19 (3Ii s), 
1.42 (3H, s). 3.29 (2H, i, J 7.0Hz), 3.37 (IH, dd, J 6.7,10.7Hz), 3.80 (3H, t, J 
7.0Hz), 5.24 (IH, d, J 17.4Hz), 5.34 (IH, d, J 1 l.OHz), 5.70 (IH, d,y 8.5Hz), 
30 6.48 (IH, dd, J 1 1.0,17.4Hz) and 7.50 (IH, s); MS(ES) m/z 452 (M-H)'. 
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Example 117. Mutilin 14-(2-diethyiammopropionyl)-carbamate 

Step 1. (3/?)-3>DeoxO'll>deoxyo3-methoxy>ll-oxo*4-«pi-inutilin 14-(2- 
DiethylaminopropionyO-carbamate 

(37?)-3-Deoxo-ll-deoxy-3-methoxy-l l-oxo4-epi-murilin 14-(2-chloro- 
5 propionyO-carbamate (200mg) in ethyl acetate (2ml) at room temperature was 
treated with diethylamine (312mg, 0.44ml). After 2h, no remaining starting 
material by tl.c. analysis. The solution was washed with saturated aqueous 
sodium hydrogen carbonate, water (two times), brine and then dried over 
anhydrous magnesium sulfate. The solution was concentrated to give the dtle 
10 compound as a colourless foam, ( 197mg, 92%); v^ax (CH2CI2) 1770, 1 697, 
1520 and 1458 cm'l; MS(EI) m/z 504 (M+), Found: 504.3548, C29H48N2O5 
requires 504.3563. 

Step 2. Mutilin 14-(2>diethylaminopropionyl)-carbamate 

(3i?)-3-Deoxo- 1 l-deoxy-3-methoxy- 1 l-oxo-4-«pi-mutilin 14-(2-diethylamino- 
15 propionyl>^arbamate, (320mg) was converted to the title compound as described 
in Example 1 16, Step 2. The product was obtained as a colourless foam, (153mg, 
49%); Vmax (CH2CI2) 1772. 1735. 1703 and 1520 cm'^; ^HNMR (CDCI3) inter 
alia 0.76 (3H, d, J 6.6Hz). 0.87 (3H, d. J l.OHz), 1.08 (6H. i, J 7.2Hz), 1.17 (3h! 
s), 1.43 (3H, s), 3.34 (IH, dd, J 6.5,1 1.2Hz), 5.21 (IH, d, J 17.4Hz), 5.37 (IH, d, 
20 J 1 1.0Hz), 5.71 (IH, d, J 8.5Hz) and 6 J9 (IH, dd, J 1 1.0,17.4Hz); MS(EI) m/z 
490 (M+), Found: 490.3414, C28H45N2O5 requires 490.3407. 

Example 118. Mutilin 14-(Acryloyl)-carbamate 
Step 1. Mutilin 14<(acryoyl)-carbaniate 

Mutilin 14-(2-chioropropionyI)-carbamate (150mg) in dichloromethane (1ml) at 
25 room temperature was treated with triethylamine (67mg, 0.092ml). After 2h., 

lLc. analysis showed no starting material. The solution was purified by silica gel 

chromatography to give the title compound as a colourless foam. ( 1 35mg, 98%); 

Vmax (CH2a2) 3625, 3563, 3389. 1779, 1735, 1697, 1625 and 1485 cm-1; 

iHNMR (CDCI3) imer alia 0.75 (3H, d, J 6.8Hz), 0.89 (3H. d, / 7.0H2). 1. 12 
30 (3H. s), 1.45 (3H, s), 3.37 (IH.dd,/ 6.6,10.7Hz), 5.23 (IH, d,J 17.3Hz), 5.37 

(IH, d, J 1 l.lHz), 5.72 (IH, d, J 8.5Hz). 5.89 (IH. d, J 10.4Hz), 6.50 (2H, dd,/ 

10.4,17.4Hz), 7.06 (IH. dd, J 1 l.l,17.3Hz) and 7.60 (IH, s); MS(CI) m/z 435 

(M+NH4)+. 
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Example 119. Mutilin 14-(l-Benzylpiperidin-4-oyl)*carbainate 
Step L l-Benxylpiperidine-4-carboxylic add 

Ethyl l-benzylpiperidine-4-carboxylaie (13.73g) in methanol (lOOmI) was treated 
with 40% aqueous sodium hydroxide (8.3ml) at room temperature 16h. The 

5 solvent was removed in vacuo and the residue re-dissolved in water (100ml), 
acidified with dilute hydrochloric acid to pH 4 and concentrated. The residue was 
extracted with hot ethanol (20(hnl), filtered and concentrated again. Addition of 
dichloromethane resulted in crystallization giving the title compound as a 
colourless ciystaline solid, (3.24g, 27%). Removal of solvent from the filtrate and 

10 trituranon with ether gave a second batch as an amorphous white solid, (9.24g, 
73%); Vjnax (CH2CI2) 2496 (vbr), 1720 and 1604 (br) cm-^ 

Step 2. (3J?)-3<-Deoxo-ll-deoxy*3-methoxy-ll*oxo-4-epi-mutilin 14-(1- 
Benzylpiperidin-4-oyl)-carbamate 

l-Benzylpiperidine-4-carboxylic acid (SOOmg) in dichloromethane (5ml) was 
15 convened to the acid chloride with oxalyl chloride (3 19mg, 0.22ml) and 1 drop of 
DMF over Ih. To this homogeneous solution was added silver cyanate (684mg) 
and the reaction mixture refluxed for Ih. The mixture was cooled to room 
temperature and (3/?)-3-deoxo-l l-deoxy-3-methoxy-n-oxo-4-epi-muulin 
(334mg) added. After 5m, iriethylamine (0.32ml) was added dropwise. After 2h. 
20 the reaction mixture was filtered through celitc, washed with water, saturated 
aqueous sodium hydrogen carbonate, brine and dried over anhydrous magnesium 
sulfate. Removal of solvent in vacuo, and purification of the residue by silica gel 
chromatography, afforded the title compound as a colourless foam, (355mg, 
61%); Vmax (CH2CI2) 3384, 1782, 1784. 1699 and 1478 cm'l; MS(ES) m/z 579 
25 (M+H)-»". 

Step 3. Mutilin 14-(l-Benzylpiperidin-4-oyl)-carbamate 

(3/?)-3-Deoxo- 1 1 -dcoxy-3-methoxy- 1 1 -oxo-4-e/7i-muiilin 1 4.( 1 -benzy Ipiperidin- 
4-oyl)-carbamate (304mg) in dioxan (0.5ml) was treated with concentrated 
hydrochloric acid (0.5ml) until tJ.c. analysis showed no starting material. The 

30 solvents were removed under vacuum and the residue partitioned between 

saturated aqueous sodium hydrogen carbonate and dichloromethane. The organic 
phase was dried over anhydrous magnesium sulfate and the solvent removed in 
vacuo. The crude product was purified by silica gel chromatography to give the 
tide compound as a foam, (172mg, 58%); Vniax (CH2CI2) 3622, 3562. 3383, 

35 1782, 1735, 1703 and 1477 cm- 1 ; ^HNMR (CDCI3) inter alia 0.72 (3H, d, / 



wo 97/25309 



PCT/EP9d«)S874 



6.6Hz), 0.88 (3H. d, J 7.0Hz). 1.18 (3H, s). 1 .42 (3H, s). 3.36 (IH, dd, J 
6.6,10.5Hz). 3.51 (2H, s), 5.21 (IH. d.y 17.3Hz), 5.35 (IH. A J 10.9Hz), 5.69 
(IH. d. J 8.4Hz), 6.48 (IH, d, J 10.9.17.3Hz) and 7.30 {4H. m); MS(CI) m/z 564 
(M+), Found: 564.3538, C34H48N2O5 requires 564.3564. 

5 Example 120. Mutilin 14.[l.(4.Methoxybenzyl)piperidin-4-oyl]- 
carbamate 

Step 1. Ethyl l-(4.iiiethoxybenzyl)piperidine^-carboxylate 

Ethyl isonipecotate (5g, 4.9ml) and 4-methoxybcnzy] chloride (5g. 4.44inl) in 
DMF (40ml) with potassium carbonate (8.8g) was heated to 70 for 2h, then 

10 room temperature for 2days, and again at 70 for 2h. The reacdon mixture was 
partitioned between ethyl acetate/water. The organic layer was washed with water 
(2x), brine, dried over anhydrous magnesium sulfate and concentratedThe title 
compound was obtained as a yellow oil. (8.05g, quant.); v^ax (CH2CI2) 1725, 
1611, 1585, 151 1 and 1466 cm'l; MS(EI) rah. ITI (M+), Found: 277.1682, 

15 C16H23NO3 requires 277.1678. 

Step 2. l-(4«methoxybenzyi)piperidine^carboxylic acid 

Ethyl l-(4-mcthoxybcnzyI)pipcridine-4-carboxylate, (8.05g) was hydrolyscd to 
the corresponding acid with sodium hydroxide as described in Example 1 19, Step 
I. Following isolation of the crude product, the foam was triturated with etiier 
20 overnight to give the title compound as a white, ciysialline solid. (6.23g, 86%); 
Vmax (KBr) 1731, 1613, 1516 andl457 cm'l; MS(EI) m/z 249 (M+). Found 
249.1368, C14H19NO3 requires 249.1365. 

Step 3. (3^)-3-Deoxo<lI.deoxy.3.methoxy-]l>oxo-4^pi-mutiiin 14-[1*(4. 
methoxybenzyl)piperidin-4-oyl]-carbamate 

25 l-(4-Medioxybcnzyl)piperidine-4.carboxylic acid (747mg) was convened to the 
acid chloride with oxalyl chloride (0.27ml) in dichloromethane (10ml) and tften 
reacted with silver cyanate (600mg) and coupled to (3/?)-3-dcoxo-l l-deoxy-3- 
methoxy-1 l-oxo-4-epj.mutilin (500mg) in the presence of triethylamine (0.42ml) 
as described in example 1 19, Step 2. After purification the title compound was 

30 obtained as a colourless foam, (5 15mg, 56%); v^ax (CH2CI2) 3383, 1782, 1749, 
1699. 161 1. 151 1 and 1468 cm-1; MS(EI) m/z 608 (M+), Found: 608.3813, 
C36H52N2O6 requires 608.3825. 
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Step 4. Mutilin 14>[l-(4-Methoxyben7.yl)piperidin-4-oyl].carbainate 

(3/?)-3-Deoxo-l l-deoxy-3-mcthoxy- 1 l-oxo-4-cp/-mutilin 14-[ l-(4- 
methoxybenzyl)piperidin-4^yl]-caibainate (485mg) in dioxan (2mi) was 
camvtntd to the title compound as described in Example 1 19, Step 3. After 

5 purification the product was obtained as a colourless foam. (433mg. 92%); Vg^ax 
(CH2CI2) 3624, 3565, 3385, 1783, 1734, 1705, 1611, 1511 and 1468 cm-1; 
IhNMR (CDCI3) inter alia 0.73 (3H, d, J 6.7Hz), 0.89 (3H, d, J 6.9Hz), 1.18 
(3H. s). 1.43 (3H, s), 2.61 (2H, s), 3.81 (3H, s), 5.22 (IH, d.J 19.4Hz). 5.36 (IH, 
d, J 1 1.IH2). 5.70 (IH, d,y 8.0Hz). 6.49 (IH, dd. / 1 l.l,19.4Hz). 6.85 (2H, d. J 

10 8.6Hz). 7.22 (2H, d, J 8.6Hz) and 7.32 (IH. s); MS(ED m/z 594 (M+), Found: 
594.3657, C35H50N2O6 requires 594.3669. 

Example 121. Mutilin 14-[l-(4-Methoxybenzyl)piperidin-4-oyl]- 
carbamate Hydrocliloride salt 

Mutilin 14-[l-(4-mcihoxybcnzyl)piperidin-4-oyl)-carbamate (lOOmg) in ethyl 
15 acetate (1ml) was treated with 4M hydrogen chloride in dioxan. dropwise until no 
further precipitation was observed. The white solid was filtered off, washed with 
ethyl acetate and dried under vacuum. The title compound was obtained as an 
amorphous white solid, (70mg, 66%); ^HNMR (d6-DMSO) inter alia 0.63 (3H, 
d. J 6.2Hz), 0.83 (3H. d, / 6.7Hz). 1.08 (3H, s). 1.40 (3H, s), 3.79 (3H. s), 4.20 
20 (2H. br s). 4.56 (IH. d, J 5.9Hz). 5.06 (IH, d, / ll.OHz). 5.10 (IH. d, J 17.6Hz). 
5.50 (IH, d, / 7.8Hz). 6.22 (IH, dd, J 1 1.0,17.6Hz). 7.01 (2H, d, J 8.5Hz), 7.50 
(2H, d, J 8.5Hz), 10.30 (IH. br s) and 10.51 (IH. s). 

Example 122. Mutilin 14.[l-(4-Fluorobenzyl)piperidin-4^>yl]- 
carbamate 

25 step 1. Ethyl l<(4.Fluoroben7.yI)piperidine<4-carboxylate 

Ethyl isonipecotatc (5g, 4.9ml) was alkylated with 4-fluorobcnzyl bromide, 
(6.02g. 3.97ml) in DMF (40ml) in the presence of potassium carbonate (8.8g) as 
described in Example 120. Step I. The title compound was obtained as a yellow 
oil. a^2g. 89%); Vmax (CH2CI2) 1725. 1603. 1508 and 1449 cmrh MS(EI) m/z 
30 265 (M*), Found: 265.1478. C15H20FNO2 requires 265.1478. 
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Step 2. l-(4-Fluorobenzyl)piperidine^.carboxyiic add 

Ethyl l-(4-fluorobenzyl)pipendine-4-carboxylate (7.52g) was hydrolysed with 
40% sodium hydroxide (4.3nil) as described in Example 120, Step 2. After work- 
up the title compound was obtained as a colourless solid. (4.26g, 63%); Vjgax 
5 (KBr) 1722, 1605, 151 1 and 1447 cm'l; MS(EI) m/z 237 (M"*-), Found: 
237.1160. C13H16FNO2 requires 237.1 165. 

Step 3. (3i?)-3-I>eoxo-ll^eoxy-3-inethoxy-ll-oxo-4-epf-inutilin 14-[l-(4- 
Fluorobenzyl)piperidin-4-oyl]-carbamate 

l-(4-Fluorobenzyl)piperidine-4-carboxylic acid (7 1 Img) was convened to the 
10 acid chloride with oxalyl chloride (0.27ml), treated with silver cyanate (600mg) 
and coupled to (3^)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-epi-murilin (500mg) 
in the presence of trieihylamine (0.42ml) as described in Example 120. Step 3. 
Following purification the title compound was isolated as a colourless foam, 
(539mg, 60%); (CH2a2) 3678, 3381. 1781, 1748, 1699, 1603. 1508 and 
15 1478 cm- 1 ; MS(ES) m/z 597 (MH)+ 

Step 4. Mutilin 14-[l.(4.Fluorobeiizyl)piperidin-4^yl]-carbainate 

(3/{)-3-Deoxo-l l-deoxy-3-methoxy-l l-oxo-4-ep{-mutilin 14-[l-(4-fluoro- 
benzyl)piperidin-4-oyl]-carbamate (510mg) was convened to the title compound 
as described in Example 120, Step 4. After purification the product was obtained 

20 as a colourless foam, (346mg, 70%); v^ax (CH2CI2) 3563. 3386. 1 783. 1735. 
1705. 1604, 1508 and 1478 cm'l; ^HNMR (CDCls) inter alia 0.72 (3H, d, J 
6.6Hz), 0.89 (3H, d. 7 8.0Hz), 1.19 (3H, s), 1.43 (3H, s), 3.37 (IH, dd, J 
6.6.10.2Hz). 3.45 (2H. s). 5.22 (IH, d, J 17.5Hz), 5.36 (IH. d. /9.9Hz), 5.70 
(lH,d,y8.4Hz), 6.49 (lH,dd,y9.9,17.5Hz), 7.00 (2H, m), 7.26 (2H, m)and 

25 7.35 (IH, s); MS(EI) m/z 582 (M+), Found: 582.3472, C35H47FN2O5 requires 
582.3469. 



Example 123. Mutilin 14-[l<(pyridin-2-yiinethyl)piperidin-4-oyl]- 
carbamate 

Step 1. Ethyl l-(pyiidin-2-ylmethyl)piperidine-4-carboxylate 

30 Ethyl isonipecotate (4.79g, 4.7ml) was alkylated with 2-chloromethylpyridine 
hydrochloride (5g) and potassium carbonate (12.62g) in DMF (40ml) as 
described in Example 120, Step 1. The tide compound was obtained as a yellow 
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oil, (6,09g, 81%); v^ax (CH2CI2) 1724, 1590, 1570, 1476, 1449 and 1433 cm'h 
MS(ES)in/z249 (MH)+ 

Step 2. l-(pyridin-2-yimethyl)piperidine*4-carboxylic acid 

Ethyl l-(pyridin-2-ylmcthyl)pipcridinc-4-carboxylate (6.08g) was hydrolyscd 
5 with 40% sodium hydroxide (3.7nil) in methanol (50ml) as dscribcd in Example 
120, Step 2. After isolation the tide compound was obtained as a pale green foam, 
(5.01 g, 93%). A ponion of the material was shown to crystallize from 
dichloromethane to give a colourless crystalline solid; v^^ax (KBr) 1685 (br), 
1601 and 1463 cm'h MS(ES) m/z 221 (MH)+ 

10 Steps. (3/?)-3-Deoxo-ll-deoxy-3-methoxy*ll-oxo-4-ep{-mutilin 14.[1- 
(pyridin*2-ylmethyl)piperidin*4*oyll-carbainate 

l-(Pyridin-2-ylmethyl)piperidine-4-carboxylic acid (440mg) was covened to the 
acid chloride with oxalyl chloride (267mg, 0.1 8ml) and treated with silver 
cyanate (450mg) and then coupled to (3/f)-3-dcoxo-l l-dcoxy-3•mcthoxy-ll-oxo- 
15 4.^i-murilin (334mg) in the presence of tricthylamine (0.28ml), as described in 
Example 120, Step 3. After purification the title compound was isolated as a pale 
yellow foam, (267mg, 46%); Vj^^x (CH2CI2) 3382, 1782, 1749, 1699, 1590 and 
1475 cm-1; MS(EI) m/z 580 mH)\ Found: 580.3741, C34H50N3O5 requires 
580.3750. 

20 Step 4. Mutilin 14.[l-(pyridin-2-ylmethyl)piperidin-4^yl]-carbamate 

(3/J)-3-Dcoxo- 1 1 -deoxy-3-methoxy- 1 l-oxo-4-e/7«-mutilin 1 4-[ 1 -(pyridin-2- 
ylmeihyl)pipcridin-4-oyl]-carbamate (248mg) was convened widi concentrated 
hydrochloric acid as described in Example 120, Step 4. After work-up, the crude 
product was re-dissolved in dilute hydrochloric acid washed with 

25 dichloromethane, basified with saturated aqueous sodium hydrogen carbonate and 
re-extraaed. After drying and removal of solvent the title compound was 
obtained as a pale yellow solid, (135mg, 56%); v^iax (CH2CI2) 3676, 3622, 
3564, 3384, 1782, 1735, 1703, 1590 and 1475 cm'^; iHNMRCCDQs) inter alia 
0.73 (3H, d, J 6.6Hz), 0.89 (3H, d, J 6.9Hz), 1.18 (3H, s), 1 .42 (3H, s), 3.36 (IH, 

30 dd, J 6.6,10.5Hz), 3.67 (3H, s), 5.22 (IH, d, J 17.3Hz), 5.36 (IH, d, J 1 l.lHz). 
5,70 (IH, d, J 8.4Hz), 6.49 (IH, dd, J 1 l.l,17.3Hz). 7.17 (IH, m), 7.45 (2H, m), 
7.66 (IH, m) and 8.55 (IH, d,y 4,0Hz); MS (ES) m/z 565 (M"*"); Found 
565.3527, C33H47N3O5 requires 565.3516. 
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Example 124. Mutiiin 14-{l.[(2-methylthiazol-4-yl)inethyl]. 
piperidin-4-oyI}.carbainate 

Step 1. Ethyl l-[(2-methylthiazoi-4-yl)inethyi]piperidine-4«carboxylate 

Ethyl isonipecotate (3.14g, 3.08ml) was alkylated with 4-chIoromethyl-2- 
5 methylthiazole hydrochloride (3.68g) in DMF (40nil) with potassium carbonate 
(8.28g) as peviously described in Example 120. Step 1. After purification by 
silica gel chromatography the title compound was isolated as a yellow oil, 
(3.26g, 61%); Vmax (CH2a2) 1724 cm" MS(ED m/z269 (MH)+ Found: 
269.1318, C13H21N2O2S requites 269.1324. 

10 Step 2. l-[(2>methylthiazoM-yl)methyl]piperidine>4-carboxyiic add 

Ediyl l-[(2-mcthylthia2ol-4-yl)methyl]piperidine-4-carboxylate (3.06g) was 
hydrolyscd to the acid with 40% sodium hydroxide (1. 73ml) as described in 
Example 120, Step 2. After purificadon the dde compound was isolated as a 
colourless soUd. (3.08g. 99%); v^ax (KBr) 1719. 1665, 1591 and 1392 cm**; 
15 MS(ED m/z 240 (M+). Found: 240.0934. Cj 1H16N2O2S requites 240.0932. 

Step 3. (3i?)-3-I>eoxo-ll-deoxy-3-niethoxy-ll-oxo-4^pi-mutilin 14-{l-[(2- 
methylthiazoM.y|)methyl]piperidin^-oyl}-carbaiiiate 

l-[(2-Methylthiazol-4-yl)methyl]piperidine-4-carboxylic acid (720mg) was 
converted to the acid chloride with oxaiyi chloride (0.27ml), treated with silver 

20 cyanate (600mg) and coupled to (3/{)-3*deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4- 
^t-mutilin (500mg) in the presence of triethylamine (0.42ml), as previously 
oudined in Example 120, Step 3. Following purification the ride compound was 
obtained as a pale yellow foam. (405mg. 45%); v^ax (CH2a2) 3382, 1781, 
1784. 1698 and 1478 cm* I; MS (EI) m/z 599 (M+); Found 599.3406. 

25 C33H49N3O5S requires 599.3392. 

Step 4. Mutiiin 14-{l-[(2-methylthiazoM-yi)inethyl]piperidin-4^>yl}. 
carbamate 

(3i?)-3-Deoxo- 1 1 -deoxy-3-meihoxy- 1 1 -oxo-4.fipi-mualin 14- { 1 -((2- 
methylthia2oI-4-yl)meUiyI]piperidin-4-oyl ) <arbamate (391mg) was convened to 
30 die tide compound as described in Example 1 2 1 . Step 4. The product was 
obtained as a white solid. (241mg, 63%); Vn,ax (CH2a2) 3677. 3384, 1783. 
1735, 1705 and 1477 cm'l; IhNMR (CDCI3) inter alia 0.73 (3H, d, / 6.6Hz), 
0.89 (3H, d, y 6.9Hz). 1.18 (3H. s), 1.42 (3H, s), 2.71 (3H, s), 2.99 (2H, d,/ 
10.3Hz), 3.36 (IH. dd. / 6.6,10.5Hz). 3.63 (2H. s), 5.24 (IH, d, / 17.0Hz). 5.36 
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(IH, d, J Il.lHz), 5.72 (IH, d.y 8.4Hz), 6.48 (IH, dd.J 1 l.l.n.OHz), 6.95 (IH, 
s) and 7.38 (IH. s). 



Example 125. Mutilin 14-(iV-3-pyridylacetyl)-carbainate 

Step 1. (3i;)-3-Deoxo-ll«deoxy-3<inethoxy-ll-oxo>4>epi-mutilin I4.(Af-3- 
5 pyridylacetyl)>carbamate 

3-Pyridylacetic acid (520 mg, 3 mmol) in dichloromethane (5 ml) was treated 
with oxalyl chloride (0.45 ml. 5.2 mmol) and one drop of DMF at room 
temperature for 2h. The solvent and excess oxalyl chloride were removed in 
vacuo. The residue was dissolved in toluene and the solvent again removed in 
10 vacuo. 

The crude acid chloride in dry dichloromethane (10 ml) was treated with silver 
cyanate (900 mg, 6 mmol) and (3/?)-3-deoxo-l l-deoxy-3-methoxy-ll-oxo-4-c/7i- 
mutilin (335 mg, 1 mmol). After stirring at room temperature for 18h the title 
compound was isolated by the procedure described in Example 31, Step 2, (360 

15 mg, 72%); (CH2CI2) 3380, 1752 and 1699 cm-l; NMR (CDQa) 0.80 
(3H, d. J6.9Hr), 1.01 (3H. d. J6.4Hz). 1.08-1.37 (3H, m), 1.19 (3H, s). 1.21 (3H, 
s), 1.56 (4H, m), 1.73 (IH, d, JI1.3Hz), 1.99 (2H, m). 2.20 (IH, m), 2.49 (IH, 
dd, J15,2, 10.1Hz), 2.88 (IH, q, J6.3Hz), 3.21 (3H. s), 3.44 (IH, m), 4.18 (2H, 
m), 5.04 (IH. d, J17.5HZ), 5.34 (IH. d, JlO.SHz), 5.74 (IH, d, J9.9Hz). 6.62 (IH, 

20 dd, J17.5, 10.6Hz), 7.28 (2H. m). 7.65 (IH, dt, J 7.8. 1.9Hz) 7.72 (IH, s). 8.54 
(IH, s); MS (NH, DCI) miz 497 (MH+), Found: 496.2948, C29H40N2O5 
requires 496.2937. 

Step 2. Mutilin 14-(/V-3-pyridylacetyl)<carbamate 

The produa from step 1, (310 mg) in dioxan (2 mi) was treated with a saturated 
25 solution of zinc chloride in cone. HCl (2 ml), as for Example 1 Step 2. to afford 
the tide compound, (173 mg, 58%); (CH2a2) 3383, 1754, 1734, 1716 cm- 
»; Ih NMR (CDQs) 0.70 (3H, d. J6.7Hz), 0.91 (3H, d, H.OHz), 1.17 (IH, m). 
1.19 (3H, s). 1.40 (3H, s). 1.36-1.82 (8H, m). 2.05-2.36 (5H, m). 3.37 (IH. dd, 
J10.1. 6.7Hz). 4.14 (2H, AB quanet, J 16.3Hz), 5.24 (IH. dd. J17.4. 1.4Hz), 5.39 
30 (IH, dd, Jll.l. 1.3Hz), 5.71 (IH. d, J8.4Hz), 6.49 (IH. dd, J17.4, ll.OHz), 7.26 
(IH, m). 7.56 (IH, s). 7.63 (IH, d, J7.8Hz), 8.52 (2H, m); MS (NH, DCI) m/z 
483 (MH+), Found: 483.2856, C28H38N2O5 requires 483.2859. 
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Example 126. Mutilin 14-(Ar.2.pyridylmethyl)-carbaiiiate 

Step 1. (3A)-3«Deoxo-ll*deoxy.3.methoxy.Il.oxo^epf-inutilin U'(N-2- 
pyridylmethyD-carbamate 

2-Aminomethylpyridine (0.31 ml, 3 mmol) was reacted with (3^)-3-deoxo-ll- 
5 deoxy-3-methoxy-ll.oxo-4-ep/.mutilin-14-chloroformatc (400 mg, 1 mmol) in 
dichloromethane (10 ml), as for Example 12 Step 2, to afford the tide compound 
(463mg. 98%); v„„ (CH2CI2) 3446, 1709 cm->; NMR (CDOs) 0.85 (3H, d, 
J6.9HZ), 0.98 (3H, d. J6.5Hz). 1.05-1.61 (6H, m), 1.19 (3H, s), \J22 (3H, s). 1.68 
(IH, d. J15.3HZ), 1.71 (IH, d. J11.2Hz). 1.99 (2H. m). 2.19 (IH, m), 2.43 (IH. 
10 dd, J15.1. lO.lHz). 2.94 (IH. q, J6.4Hz), 3.22 (3H. s), 3.46 (IH, ddd, Jl 1.3. 8.2. 
5.3Hz), 4.52 (2H, t. J5.3Hz), 5.00 (IH. d, J17.5Hz), 5.29 (IH. d, J10.7Hz), 5.68 
(2H. m). 6.77 (IH. dd. J17.5, 10.6Hz), 7.20 (IH, dd. J7.5. 5.3Hz). 7.29 (IR m) 
7.67 (la s). 8.55 (IH. d, J4.5Hz); MS (EI) m/z 468 (M+), (NH, DCI) nUz 469 
(MH+), Found: 468.2991. C28H40N2O4 requires 468.2988. 

15 Step 2. Mutiiin 14.(A'.2.pyridylmethyl).carbamate 

The product from step 1. (398 mg) in dioxan (2 ml) was treated with a saturated 
solution of zinc chloride in cone. HCI (2 ml), as for Example 1 Step 2, to afford 
the tide compound, (184 mg. 48%); v^^^ (CH2CI2) 3445, 1732, 1713 cm-l; 1h 
NMR (CDCI3) 0.75 (3H. d. J6.0Hz), 0.86 (3H, d, J7.0Hz). 1.1 (IH, m), 1.17 (3H, 

20 s), 1.42 (3H. s). 1.43 (4H, m). 1.71 (4H, m), 2.04 (2^ m), 2.21 (2H, m). 2.37 
(IH. quintet, J6.8Hz). 3.35 (IH. dd. J10.8. 6.7Hz), 4.48 (2H. m). 5.20 (IH. dd, 
J17.4. 1.5Hz), 5.34 (IH, d, Jl l.IHz), 5.68 (2H. includes IH d, J8.4Hz). 6.59 (IH. 
dd, J17.4, 11.0Hz). 7.20 (2H, m), 7.62 (IH, td, J7.6, 1.7Hz), 8.53 (IH, d, 
J4.3HZ); MS (EI) m/z 455 (MH+). (NH, DCI) mJz 455 (MH+). Found: 454.2833, 

25 C27H38N2O4 requires 454.2832. 

Example 127. (E)-Mutilln 14-[Ar.3.(l.methyl-l,2>triazol-4- 
yl)acryloyl]-carbamate 

Step 1 ; Methyl-(E)-3.(l.methy|.U3.triazol-4.yl)acrylate 

1 -Methyl- l,2,3-triazol-4-carboxaldehyde (1 g, 9 mmol) was added to a solution 
30 of methoxycarbonylmediylene triphenylphosphorane (4.5 g, 13.5 mmol) in 
dichloromethane (50 ml) and srirred at room tempenure for 3.5 hours. The 
solvent was removed and the residue purified by .silica gel chromatography to 
afford the title compound. (3.2 g). 



All 
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Step 2 : (E)-3-(l-Methyl-l,23-triazoi*4.yl)acrylic add 

10% Sodium hydroxide solution (3 ml) was added to a solution of the product 
from step 1 (3.2 g). The mixture was stirred at room temperature for 15 hours, 
funher 10% sodium hydroxide solution (2 ml) added and then heated to reflux for 
S 3 hours. On cooling the reaction mixture was panitioned between ethyl acetate 
and water. The organics were re-extracted with saturated sodium hydrogen 
carbonate solution and the combined aqueous extracts acidified to pH 1 with 
cone, hydrochloric acid. After extraction into ethyl acetate and dying over 
magnesium sulphate the solvent was removed to afford the title compound, (748 
10 mg); 1h NMR (d^-DMSO) 4.07 (3H. s), 6.53 (IH, d, J16.0Hz), 7.53 (IH, d, 
JI6.OH2), 8.44 (IH, s). 12.48 (IH, br). 

Step 3 : (E)*(3/;)-3-Deoxo-ll-deoxy.3-methoxy-ll-oxo-4-e/ii.mutiIin 14-[Ar.3- 
(l-methyUl,23*triazoi-4-yl)acryioyl]»carbamate 

(E)-3-(l-MethyM,2,3-tria2oM-yl)acrylic acid (306 mg, 2 mmol) in 
15 dichloromethane (10 ml) was treated with oxalyl chloride (0.35 ml, 4 mmol) and 
one drop of DMF at room temperature for 2h. The solvent and excess oxalyl 
chloride were removed in vacuo. The residue was dissolved in toluene and the 
solvent again removed in vacuo. 

The crude acid chloride was disolved in dry dichloromethane (10 ml) and treated 
20 with silver cyanate (450 mg, 3 mmol) and (3/?)-3-deoxo-ll-deoxy-3-methoxy- 
ll-oxo-4-e|?i-mutilin (335 mg, 1 mmol). After stirring at room temperature for 
L5h the title compound was isolated by the procedure described in Example 31, 
Step 2, (310 mg, 60%); v^^x (CH2CI2) 3388, 1775. 1748 and 1691 cm'^; 
NMR (CDCI3) 0.86 (3H, d, J6.8Hz), 1.00 (3H, d, J6.4H2), 1.07-1.55 (6H, m), 
25 1.21 (3H, s), 1.24 (3H, s), 1.67 (IH, d, J15.5Hz), 1.73 (IH, d, JlLSHz). 2.02 
(2H, m), 2.20 (IH, m), 2.50 (IH, dd, J15,3, lO.lHz), 2.89 (IH, q, J6.3Hz), 3.23 
(3H, s), 3.46 (IH, m), 4.15 (3H, s), 5.03 (IH, d, J17.5H2). 5.34 (IH, d, JlO.THz), 
5.76 (IH, d, J9.9HZ), 6.69 (IH, dd, J17.5, 10.7Hz), 7.62 (IH, s), 7.65 (IH, d, 
J15.5HZ) 7.76 (IH, s). 7.84 (IH, d, J15.7Hz); MS (NH, DCI) nUz 513 (MH+), 

30 Step 4 : (E)-MuUlin 14.[/V.3-(l-methyl-U3*tria7x>M.yl)acryioyi]. 
carbamate. 

The product from step 3, (272 mg) in dioxan (2 ml) was treated with a saturated 
solution of zinc chloride in cone. HQ (1 ml), as for Example 1 Step 2, to afford 
the tide compound, (173 mg, 65%); v^a^ (CH2CI2) 3390, 1777, 1735 cm'h ^H 
35 NMR (CDQs) 0.76 (3H, d, J6.6Hz), 0.89 (3H, d, J7.0Hz), 1.18 (3H, s). 1.19 
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(IH, m), 1.45 (3H. s), 1.46 (3H, m). 1.57-1.81 (2H. m). 1.62 (3H. s). 2.05-2.36 
(5H, m). 3.37 (IH. dd. J10.7. 6.6Hz). 4.14 (3H. s). 5.24 (IH. dd. J17.4. I.3H2). 
5.40 (IH. dd, Jll.l. 1.3Hz), 5.75 (IH d. J8.4Hz). 6.53 (IH. dd. J17.3, II.OH2), 
7.54 (IH, s). 7.60 (IH, d. J15.7H2). 7.74 (IH. s). 7.81 (IH. d; J15.7Hz); MS (EI) 
5 mlz 498 (M+). (NH, DO) miz 516 (MH4+). 499 (MH+), Found: 498.2844. 
C27H38N4O5 requires 498.2842. 

Example 128. Mutilin 14-A^-{[2.(Ar,A^.Diethylammo)-ethylthio]- 
acetyl}-carbamate Hydrochloride 

Mutilin 14-A/-{[2-(Ar^-dicdiylamino)cthyIthio)acetyl)carbamatc (llOmg.0.2 
10 minol) in methanol (4 ml) was treated with chlorotrimcthylsilanc (0.1 ml) and the 
mixture was left to stand for 10 min. The solvents were removed. Chloroform 
was added and removed (x2). The residue was triturated under diethyl ether, and 
the resultant solid was isolated by filtration and then dried over P2O5 in vacuo to 
give the title compound (70 mg, 59%), v^^, (KBr) 2926. 2674. 1770. 1728. 
15 1512. 1506. 1453. and 1215 cm" I ; 1h NMR ((CD3)2SOJ 0.65 (3H. d, / 6.3 Hz), 
0.82 (3H, d. J 6.7 Hz), 1.08 (4H, s at 1.07 superposed on m), 1.15 - 1.80 (ca. 
16H, m including t, 7 72 Hz at 1.20 and s at 1.40). 2.0 - 2.3 (cfl. 3H, m), 2.41 
(IH, br s). 2.95 - 3.00 (2H. m), 3.05 - 3.1 8 (4H, m), 3.18 - 3.30 (2H. m), 3.46 
(IH, br t; d, 7 5.4 after D2O exch.), 3.52 (2H, s). 4.57 (IH. d. J 6.0 Hz. exch 
20 D2O). 5.04 - 5.15 (2H. m). 5.49 (IH. d. J 8.0 Hz). 6.21 (IH. dd,y 10.4. 17.7 Hz), 
9.98 (IH. br s, exch D2O). and 10.64 (IH. s, exch D2O). 

Example 129. Mutilin 14-Ar-(Formyloxy-acetyi)-carbamate 

Mutilin 14-Ar-(chIoroacctyl)carbamate (1 10 mg, 0.25 mmol) and potassium iodide 
(332 mg) in /V^-dimcthyl-formamide (4 ml) was stirred for 10 minutes and then 

25 treated with sodium formate (68 mg). followed by more yv./V-dimethylformamide 
(1 ml). The mixture was stirred for four days and then ethyl acetate and water 
were added, and the aqueous layer was re-extracted vidth ethyl acetate. The 
combined extracts were washed widi brine, diied (MgS04) and evaporated. The 
residue was chromatographed on silica gel eluting with ethyl acetate hexane 

30 mixtures to give, after evaporation of requisite fractions, the title compound (120 
mg. quantitative), (CH2CI2) 3564. 3381. 2944. 1791(w). 1755 (sh). 1739. 
1724. 1472. 1393. 1214. 1160. 1116. 1016.978, and936cm-l; ^HNMR 
(CDa3) inter alia 0.74 (3H. d. J 6.9 Hz). 0.90 (3H. d. J 7.0 Hz). 1.20 (s). 1.42 
(s). 3.37 (IH. dd. J 6.6, 10.6 Hz). 5.12 and 5.21 (2H, ABq J 17.2 Hz). 5.24 (IH. 

35 dd.Jl.4, 17.5 Hz). 5.38 (lH.dd. 71.3. 11.1 Hz). 5.69 (IH.d, 7 8.5 Hz), 6.45 
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(IH. dd. y 1 l.l. 17.4 Hz), 7.67 (IH, br s), 8.06 (IH. s); MS(CD mlz 467 
(MNH4+). 

Example 130. Mutilin 14-A^-(Hydroxyacetyl)-carbaiiiate 

Mutilin 14-N.(formyloxyacetyl)carbamate (140 mg, 0.31 mmol) in methanol (5 
5 ml) was stirred for 78 h and the methanol was then removed. Chromatography of 
the residue on silica gel, eiuting with ethyl acetate / hexane mixtures gave the title 
compound as a solid (58 mg. 44%), (CH2CI2) 3564, 3386, 2932, 1786(w), 
1756, 1735. 1712.1472, and 1209 cm-»: NMR (CDCI3) inter alia 0.73 (3H, d, 
/6.8 Hz). 0.89 (3H.d, 7 7.1 Hz), 1.19 (s). 1.42 (s), 2.99 (IH. t. 7 4.9 Hz), 3.37 
10 (IH, dd, J 6.6, 10.6 Hz), 4.4 - 4.6 (2H, m), 5.22 (IH, dd, J 1.4. 17.5 Hz). 5.37 
(IH, dd, J 1.3, 1 1.1 Hz), 5.71 (lH,d,y 8.5 Hz), 6.45 (IH, dd,7 1 1.0, 17.4 Hz), 
7.81 (IH, br s); MS(ES+) mlz 534(M.H+TFA)+; MS(ES-) m/r 420 (M-H)'. 

Example 131. Mutilin 14-;V><Iodoacetyl)-carbamate 

Mutilin 14-N-(chloroacetyl)carbamaie (400 mg, 0.91 mmol) in acetone (50 ml) 
15 was treated with potassium iodide (1.2 g, 7.2 mmol), and the mixture was stirred 
at room temperature for 5 days. Water and ethyl acetates were added and the 
layers were separated. The ethyl acetate layer was washed with brine, dried 
(MgS04) and evaporated. The crude product was chromatographed on silica gel, 
eiuting with ethyl acetate / hexane mixtures to give the title compound (475 mg. 
20 86%). 1h NMR (CDCI3) 0.77 (3H. d, J 6.7 Hz). 0.90 (3H, d. J 7.0 Hz). 1.0 - 1.3 
(4H, m, including s at 1.20), 1.3 • 1.9 (12H, m, including s at 1.42), 2.0 - 2.4 (4H. 
m). 3.37 (IH, dd, J 6.6, 10.5 Hz), 4. 18 and 4.32 (2H. ABq J 9.6 Hz), 5.24 (la 
dd, J 1.4, 17.4 Hz), 5.39 (IH, dd.y 1.3, 10,9 Hz), 5.74 (IH, d, J 8.5 Hz), 6.48 
(IH. dd. y 1 1.0, 17.4 Hz). 7.47 (IH, s). 

25 Example 132. Mutilin 14-yv-(Azidoacetyl)-carbamate 

Mutilin 14-A^-(iodoacetyl)carbamatc (133 mg, 0.25 mmol) and sodium azide (16 
mg, 0.25 mmol) were stirred together in A/yV-dimethyl-foimamide for 24h. Ethyl 
acetate and wattr were added and the layers separated. The aqueous layer was re- 
extracted with ethyl acetate and combined ethyl acetate layers were washed with 
30 brine, dried (MgS04) and evaporated. Chromatography on silica gel, eiuting widi 
ethyl acetate / hexane 6:4, and evaporation of requisite fractions, gave the tide 
compound (101 mg, 90%), v„ax (CH2CI2) 3381, 2931, 21 1 1. 1789(w). 1755, 
1724, 1470, and 1206 cm-1; ^H NMR (CDQs) 0.73 (3H, d. J 6.7 Hz), 0.89 (3H. 
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d, J 7.0 Hz). 1.0-1.3 (4H, tn, including s at 1.19), 1.3 - 1.9 (I2H, m, including s 
at 1.43). 2.0 - 2.4 (4H, m), 3.36 (IH, dd. J 6.6. 10.6 Hz). 4.31 and 4.40 (2H, ABq 
J 18.3 Hz). 5.23 (lH.dd.y 1.4, 17.4 Hz), 5.37(IH,dd.y 1.3. ll.l Hz), 5.69 (IH, 
d, / 8.5 Hz), 6.45 (IH, dd, 7 11.0, 17.4 Hz). 7.72 (IH. s); MS(ES-) nUz 445 (M- 
5 H-). 



Example 133. Mutilin 14-Ar-[2-(3-Hydroxypyrid-2-ylthio)-acetyl]. 
carbamate 

Mutilin 14-A^-(chloroacetyl)carbamate (1 10 mg, 0.25 mmoi) in ^.A^niiinethyl- 
foraiamide (4 ml) was treated with potassium iodide (166 mg, 1 mmol). After 10 
min 3-hydroxy-2-mercaptopyridinc (35 mg, 0.275 mmol) and potassium 
carbonate (35 mg, 0.25 mmol) and /V^-dimethylformamide (Iml) were added. 
The mixture was stirred for 24 h and then added to ethyl acetate / water. After 
separation the aqueous layer was re-extracted with ethyl acetate. The combined 
ethyl acetate layere were dried (MgS04) and evaporated. The residue was 
chromatographed on silica gel, eluting with ethyl acetate / hexane mixtures to 
yield the title compound (1 10 mg. 83%); (KBr) 2956, 1782, 1725, 1711, 
1523, 1491, 1449, and 1299 cm'l; 1h NMR [(CD3)2S01 0.66 (3H, d. 7 6.1 Hz). 
0.82 (3H, d. J 6.7 Hz), 0.9 - 1.8 {ca 15 H» m. including $ at 1.14 and s at 1.39). 
2.0 - 2.3 (4H, m). 2.41 (IH, br s), 3.44 (IH, br t, d. / 5.4 Hz after D2O exch), 
4.04 (2H, s). 4.53 (I. d 7 6.0 Hz, exch D2O) 5.04 - 5.15 (2H4n), 5.50 (IH, d, J 
7.9 Hz), 6.22 (IH, dd, J 1 1.1, 17.7 Hz). 6.94 - 7.06 (2H, m), 7.83 (IH, dd/ 1.4 
and 4.6 Hz). 10.43 (IH. br s. exch. D2O), 10.65 (IH, s, exch. D2O); MS(CI) mlz 
531 (M+H)+ 



Example 134. Mutilin 14.A^.[2.(4.Methylpvrimidln-2-vithio)- 
25 acetyl]-carbamate 

Using a simliar procedure to that described in Example 133, 2-mercapto-4- 
tnethylpyrimidinc (42 mg, 0.26 mmol) was convened over 3 days into the ritic 
compound (95 mg, 71%), v„3, (CH2CI2) 3377, 3179, 2961,l782(w), 1734, 
1576, 1545, 1332, 1217, 1116, and 1016cm-l: ^H NMR (CDa3)iitterfl/w 0.61 
30 (3H. d, J 6.5 Hz), 0.87 (3H. d, J 7.0 Hz). 1.19 (s , 1.43 (s), 2.51 (3H. s), 3.34 (IR 
dd,y6.6. 11.1 Hz), 3.84 and 3.92 (2H. ABq y 15.1 Hz),5.22(lH.dd.y 1.4. 17.3 
Hz). 5.37 (IH, dd.y 1.4. 10.9 Hz), 5.71 (IH, d, J 8.5 Hz), 6.54 (IH, dd, J 1 1.0, 
17.4 Hz). 6.96 (IH, d J 5.1 Hz), 8.41 (IH, d y 5.2 Hz), 9.57 (la br s) ; MS(EI) 
nUz 589 (M+); Found: 529.2607. C28H39N3O5S requires 529.2610. 
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Example 135. Mutilin 14-Ar.[2-(l-Oxopyrid-2-ylthio)-acetyl]- 
carbamate 

Using a simliar procedure to that described in Example 133, 2-mercaptopyridine- 
1 -oxide (32 mg. 0.25 mmol) was convened in 3 days into the title compound (87 
5 mg, 65%), (CH2CI2) 3386. 2962, 2932,1 783. 1734. 1484. 1 204. 1 1 16. and 
1016 cra-1; NMR (CDCI3) inter alia 0.72 (3H, d, J 6.7 Hz). 0.89 (3H. d, / 
7.0 Hz). 1.18 (s), 1.42 (s)..3.36 (IH. dd, J 6.6. 10.5 Hz). 4.06 (2H. s), 5.24 (IH, 
dd./ 1.3, 17.4 Hz), 5.41 (IH, dd.y 1.3, 11.0 Hz). 5.73 (IH, d.y 8.4 Hz), 6.50 
(IH, dd, J 1 1.0, 17.4 Hz), 7.3 (IH, dt J 1.7, 6.5 Hz), 7.27 (IH. dt. J ca. 1.2, 8 
10 Hz) 7.51 (IH, dd J 1.7, 8.2 Hz). 8.27 (IH, dd, J 0.9, 6.4), 8.36 (IH. br s) ; 
MS(CDm/z531 (MH)+. 

Example 136. Mutilin 14-A^-(Ethylthio-acetyI)*carbamate 

Using a simliar procedure to that described in Example 133, the chloroacetyl 
compound (280 mg, 0.64 mmol) and sodium ethane thiolatc (79 mg), with no 

15 potassium carbonate, was converted in 26 hours into the title compound (194 mg, 
65%). Vjnax (CH2CI2) 3386, 2962, 2932,1782. 1756 (sh),1734, 1716 (sh). 1484, 
1204. 1116, and 1016 cm*!; NMR (CDCI3) inter alia 0.76 (3H, d, J 6.7 Hz), 
0.89 (3H,d.y7.1 Hz), 1.18 (s), 1.26 (1,7 7.4 Hz), 1.44 (s). 2.56 (2H. q.y7.4 
Hz), 3.36 (IH, dd. J 6.6. 1 1.7 Hz), 3.51 and 3.60 (2H, ABq, J 15.2 Hz), 522 (IH, 

20 dd, y 1.5, 17.4 Hz), 5.38 (IH, dd,y 1.4, 10.9 Hz), 5.73 (IH. d. J 8.5 Hz). 6.51 
(IH. dd, J 1 1.0, 17.3 Hz). 7.95 (IH, br s); MS(CI) nUz 483 (MNH4)+. 

Example 137. Mutilin 14-N-(Ethylsuinnyl-acetyl)-carbamate 

Mutilin 14-yV-(ethylthio-acetyi)carbamate (74 mg, 0.16 mmol) in 
dichloromethane (4 ml) was cooled in an ice-bath and treated with m-chloro- 
25 po-benzoic acid (55% pure, 50 mg, 0. 16 mmol) and die mixture was stirred for 2 
h. The nnixture was diluted with dichloromethane and washed with aqueous 
NaHC03, (MgS04) evaporated. The residue was chromatographed on 
silica gel, eluting widi ethyl acetate / hexane mixtures to give the ode compound 
as a mixture of diasteroisomeric sulphoxides (57 mg, 73%), >fmix 

(CH2a2) 

30 3380.2940,2932,1781, 1735. 1518, 1470, 1211, 1 116, 1014, and 910 cm" I; 
MS(ES-)m/z480(M-H)-. 
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Example 138. Mutilin 14-N.(Ethylsulfonyl-acetyl)-carbaniate 

The Mutilin 1 4-/V-(ethylthio-acetyl)carbamatc (74 mg, 0. 16 mmol) in 
dichloromethane (4 ml) was cooled in an ice-bath and treated with m-chloio- 
pcrbenzoic acid (55% pure, 100 mg. 0.32 mmol) and the mixture was stirred for 2 
5 h. The mixture was diluted with dichloromethane and washed with dilute 
aqueous NaHCOs (MgS04) and evaporated. The residue was 
chromatographed on silica gel. elunng with ethyl acetate / hexane mixtures to 
give die tide compound (36 mg, 45%), v^a, (CH2CI2) 3373, 2944, 1787, 1757, 
1733. 1706, 1469. 1324. 1208. 1153. 1116, 1016, 939, and 910 cm-1; ^HNMR 
10 (CDCI3) inter alia 0.75 (3H. d, J 6.8 Hz). 0.89 (3H. d, / 7.0 Hz), 1. 18 (s). 3.25 
(2H, q, J 7.5 Hz). 3.37 (IH, dd, J 6.7, 9.8 Hz). 4.50 (2H, br ABq), 5.24 (IH. dd,J 
1.3, 17.3 Hz), 5.37 (IH, dd,y 1.3. 10.9 Hz), 5.71 (IH, d. J 8.4 Hz). 6.47 (IH, dd, 
J 11.1, 17.4Hz).8.19(lH.brs);MS(ES-)/n/z496(M-H)-. 

Example 139. Mutilin M-Af-ltert-Butyloxycarbonylmethylthio- 
15 acetyl]-carbamate 

Mutilin 14-A/-(chloroacetyl)carbamate (55 mg, 0.125 mmol) in NJ^-dimcrhy]- 
fomiamidc (2 ml) was treated with potassium iodide (84 mg, 0.5 mmol)and 
potassium carbonate (18 mg. 0. 125 mmol). wrr-Butyl 2-mercaptoacetatc (18.5 
mg, 0.125 nrniol) in /VJV-dimethyl-formamide (0.5 ml) was then added.. The 

20 mixture was shaken for 17 h and then treated with ethyl acetate (5 ml) / water 
(7.5 ml). After separation the ethyl acetate layer was washed with IM NaOH and 
dried (MgS04) and evaporated. The residue was chromatographed on silica gel, 
eludng widi ethyl acetate / hexane mixtures to yield die ride compound (44 mg. 
63%). 1h NMR (CDQa) inter alia 0.76 (3H. d. J 6.7 Hz), 0.88 (3H. d. J 7.0 Hz), 

25 1.18 (s). 1.44 (s), 1.47 (s), 3.26 (2H, s). 3.36 (IH, dd, J 6.6. 10.8 Hz). 3.64 (2H, 
br s), 5.22 (IH. dd, J 1.4, 17.3 Hz), 5.37 (IH. dd, 7 1.3. 1 1.0 Hz), 5.71 (IH, d,J 
8.4 Hz), 6.51 (la dd.y 1 1.0. 17.3 Hz). 8.35 (IH. br s). 

Example 140. Mutilin 14-Ar.[2.(Ethyloxycarbonyl)ethylthio- 
acetylj-carbamate 

30 Using die process described in Example 139 muulin 14-A/-(chloroacetyl)- 

carbamate (55 mg, 0.125 mmol) and ediyl 3-mercaptopropionate (16.8 mg, 0.125 
mmol) were convened into dje title compound (51 mg. 75%), ^H NMR (CDCl^) 
interatiaOJS (3H, d, 7 6.7 Hz), 0.88 (3H, d, 7 7.0 Hz), 1.19(s), 1.26(t,77.2 
Hz), 1.44 ($), 2.62 (2H. t, 7 6.8 Hz), 2.84 (2H. t, 7 6.7 Hz). 3.36 (IH, dd, 7 6.6, 
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10.6 Hz). 3.56 and 3.64 (2H, ABq. / 15.0 Hz). 5.22 (IH. dd, J 1.4. 17.3 Hz). 5.37 
(IH, dd. y 1.3. 1 1.0 Hz). 5.71 (IH, d. J 8.4 Hz), 6.48 (IH, dd. J 1 1.0. 17.3 Hz). 
7.90 (IH, br s). 

Example 141. Mutilin 14.A^-[(5-MethyM,3,4-thiadiazol-2-ylthio)- 
5 acetyll-carbatnate 

Using the process described in Example 139 mudlin 14-N-(chloroacetyl)- 
carbamate (55 mg. 0.125 mmol) and 2-mercapio-5-methyl-13,4-thiadiazole (16.5 
mg, 0.125 mmol) were convened into die title compound (38 mg, 56%), ^H 
NMR (CDQs) inter alia 0.65 (3H. d. J 6.7 Hz). 0.88 (3H, d, / 7.0 Hz). 1.18 (s), 
10 1.42 (s). 2.74 (s. 3H). 3.35 (IH, dd.y 6.6, 10.9 Hz). 4.14 and 4.33 (2H. ABq, 7 
15.5 Hz), 5.22 (IH, dd,y 1.4, 17.3 Hz), 5.38 (IH, dd. J 1.4. 1 1.0 Hz), 5.70 (IH. 
d, J 8.4 Hz). 6.53 (IH, dd. / 1 1.0, 17.3 Hz), 9.05 (IH, br s). 

Example 142. Mutilin 14-A^.[(l-Methyltetra2ol-5-ylthio)-acetyl]- 
carbamate 

15 Using the process described in Example 139 mutilin 14-N-(chloroacciyl)- 

carbamate (55 mg, 0.125 mmol) and 5-mercapto-l-meihyl-tetrazole (14.5 mg, 
0.125 nnmol) were convened into the title compound (28 mg, 43%), ^H NMR 
(CDQa) inter alia 0.71 (3H, d, J 6.7 Hz). 0.89 (3H. d. J 6.9 Hz), 1. 19 (s), 1.41 
(s). 3.36 (IH. dd. / 6.6, 10.7 Hz). 3.98 (3H, s). 4.46 and 4.54 (2H, ABq. 7 16.8 

20 Hz), 5.24 (IH, dd./ 1.4, 17.4 Hz), 5.39 (IH, dd,/ 1.3, 11. 1 Hz). 5.71 (lH,d.y 
8.4 Hz), 6.49 (IH. dd, / 1 1.0. 17.3 Hz), 8.44 (IH. br s). 

Example 143. Mutilin 14-/V-l(l.Phenyl-tetrazol-5-ylthio).acetyI]- 
carbamate 

Using die process described in Example 139 mutilin 14-A/-(chloroacetyl)- 
25 carbamate (55 mg, 0.125 mmol) and 5-mercapio-l -phenyl -tctrazole (22.3 mg. 
0.125 mmol) were convened into the title compound. (60 mg. 82%), ^H NMR 
(CDCI3) inter alia 0.72 (3H, d. J 6.7 Hz), 0.89 (3H, d. / 7.0 Hz), 1.20 (s). 1.44 
(s), 3.37 (IH, dd, / 6.6, 10.8 Hz), 4.50 and 4.60 (2H. ABq, / 16.6 Hz). 5.24 (IH. 
dd. / 1.4, 17.4 Hz), 5.38 (IH, dd. J 1.3, 1 1.0 Hz). 5.73 (IH. d. / 8.7 Hz), 6.50 
30 (IH, dd, J 1 1.0. 17.4 Hz). 7.58 (5H, s), 8.39 (IH, br s). 
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Example 144. Mutiiin 14-Ar.[(l,3,4.Thiadia2oI-2-ylthio)-acetyI]- 
carbamate 

Using the process described in Example 139 mutiiin 14-A/-(chloroacetyl)- 
carbamate (55 mg, 0.125 mmol) and 2-mercapio-l,3,4-thiadiazoIe (14.9 mg, 
5 0. 125 mmol) were convened into the title compound (37 mg, 60%), ^ H NMR 
(CDCI3) inter alia 0.67 (3H, d, J 6.7 Hz). 0.88 (3H. d, / 6.9 Hz). 1.19 (s), 1.42 
(s).3.36 (IH, dd, J 6.5. 10.9 Hz), 4.29 and 4.47 (2H. ABq, J 15.8 Hz), 5.24 (IH, 
d, / 17.3 Hz), 5.38 (IH, d, J 12.0 Hz), 5.70 (IH, d, J 8.4 Hz), 6.51 (IH, dd, J 
I I.e. 17.4 Hz). 8.77 (IH, br s). 9.13 (IH, s). 

10 Example 145. Mutiiin 14-A^-[(5.Aminocarbonyl-l,3,4-thiadiazoI-2- 
yltbio).acetyl]-carbamate 

Using the process described in Example 139 mutiiin I4-A/-(chloroacetyl)- 
carbamate (55 mg, 0.125 mmol) and 2-mercapto-1.3.4-ihiadiazole-5-carbamate 
(16.1 mg, 0.125 mmol) were convened into the title compound (21 mg, 29%), ^H 
15 NMR (CDQa) inter alia 0.67 (3H. d. J 6.7 Hz). 0.88 (3H, d. / 7.0 Hz). 1.19 (s), 
1.42 (s), 3.36 (IH, dd, J 6.5, 10.8 Hz), 4.29 and 4.47 (2H. ABq, J 15.8 Hz), 5.24 
(IH. d. J 17.5 Hz). 5.39 (IH. d. J 10.9 Hz). 5.71 (IH, d, J 8.4 Hz), 5.86 (IH, s). 
6.51 (IH, dd,y 1 1.0, 17.3 Hz), 7.10 (IH, s), 8.48 (IH. br s). 

Example 146. Mutiiin 14.A^.[(S-AminocarbonyM^,4.oxadiazol-2- 
20 ylthio)-acetyl]-carbamate 

Using the process described in Example 139 mutiiin 14-/V-(chlon)acetyl)- 
carbamatc (55 mg, 0.125 mmol) and 2*mercapto-l,3,4-oxadiazole-5-carbainate 
(20.1 mg, 0.125 mmol) were convened into the title compound (8 mg, 1 1%), ^H 
NMR (CDCI3) inter alia 0.73 (3H, d. J 6.8 Hz), 0.90 (3H, d, J 6.8 Hz), 1.19 (s). 
25 1.43 (s),3.37 (IH, dd), 4.54 and 4.61 (2H, ABq.y 17.0 Hz), 5.25 (I H.dd. 7 1.3, 
17.4 Hz). 5.39 (IH, dd, J 1.2, 1 1.0 Hz). 5.72 (IH, d, J 8.4 Hz), 6.01 (IH, br s). 
6,4«(lH,dd,y 11.1, 17.4 Hz). 7.01 (IH. br s). 8.21 (IH.brs). 

Example 147. Mutiiin 14-Ar-[l.(2.Dimethylaminoethyl).tetrazol-5- 
ylthio]-acetyl}-carbamate 

30 Mutiiin 1 4-yV-(iodoacetyl)carbamate ( 1 33 mg, 0.25 mmol) in W.A'-dimethyl- 

fomiamide (2 ml) was treated with potassium carbonate (35 mg, 0.25 mmol) and 
l-(2-dimethylaminoethyl)-5-men:aptotetrazole (43 mg, 0.25 mmol). The mixture 
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was shaken for 17 h and then treated with ethyl acetate (S ml) / water (S ml). 
After separadtm the aqueous layer was re-extracted with ethyl acetate (S ml). The 
combined ethyl acetate layers were washed with brine, and dried (MgS04) and 
evaporated. The residue was chromatographed on silica gel, elating with ethyl 

5 acetate / hexane mixtures to yield the ritle compound (96 mg, 66%), 

(CH2CI2) 3384,2948. 1782, 1733, 1468. 1390. 1215. 112. 1116. 1016, and 938 
cm- 1; 1h NMR (CDOs) inter alia 0.68 (3H. d. J 6.7 Hz), 0.87 (3H. d, J 7.0 Hz), 
1.17 (s). 1.42 (s). 2.23 (s), 2.73 (2H, 1.76.2 Hz), 3.34 (IH. dd.y 6.5. 10.5 Hz), 
4.33 (4H. ty 6.1 Hz). 5.21 (lH,dd,y 1.3. 17.3 Hz). 5.37 (IH.dd.y 1.3, 11.0 Hz), 

10 5.69 (IH. d. y 8.4 Hz), 6.49 (IH. dd, J 1 1.0, 17.4 Hz). 8.68 (IH, br s); MS(EI) 
m/2 576 (M+); Found: 576.3072. C28H44N6O5S req. 576.3094. 



Example 148. Mutiiin 14-A^-[(l,2^-Triazol-5-.vlthio)-acetyl]. 
carbamate 

Using the process described in Example 147 mutilin 14-A/-(iodoacetyl)-carbamate 
15 ( 1 33 mg, 0.25 mmol) and the sodium salt of 5-mercapto- 1 .2.3-triazole (3 1 mg, 

0.25 mmol), in the absence of potassium carbonate, were converted into the title 

compound (75 mg. 55%). v„^ (CH2CI2) 3408, 3220. 2930, 1781. 1733. 1471. 

1410, 1387, 1209.1 1 16. and 1016 cm'^; ^H NMR (CDQs) inter alia 0.70 (3H, d. 

y 6.7 Hz), 0.87 (3H. d. J 7.0 Hz). 1.17 (s). 1.42 (s). 3.35 (IH, br s). 3.93 (2H, 
20 s),5.21 (IH, dd.y 1.3. 17.4 Hz), 5.35 (lH.dd,y 1.2, 11.1 Hz), 5.69 (lH.d.y 8.4 

Hz), 6.49 (IH, dd.y 1 1.0, 17.4 Hz). 7.67 (IH, s). 8.65 (IH. br s); MS(CI) m/z 

522 (MNH4)+. 



Example 149. Mutilin 14-A^.{[l-(Methoxycarbonylmethyl)- 
tetrazol-5-ylthio]>acetyi}-carbamate 

25 Using the process described in Example 147 mudlin 14-N-Ciodoacetyl)-carbamate 
(133 mg. 0.25 mmol) and methyl 5-(mercapto-tetfazol-l-yl)-acetatc (44mg. 0.25 
mmol) were convened into the title compound (77 mg, 53%), y/joax (CH2CI2) 
3380.2958, 1783, 1759, 1733, 1459.1217. 1183. 1116. 1016. and 939 cm'^ ^H 
NMR (CDQa) inter alia 0.69 (3H, d, J 6.8 Hz). 0.87 (3H, d, J 7.0 Hz), 1.17 (s), 

30 1.41 (s). 3J5 (IH, dd, J 6.5. 10.7 Hz). 4.46 and 4.56 (2H, ABq J 16.9 Hz), 5.13 
(2H. s). 5.22 (IH, dd,y 1.3. 17.3 Hz). 5.37 (IH, dd.y 1.3. 1 1.1 Hz), 5.69 (lH,d, 
y 8.4 Hz), 6.47 (IH, dd.y 1 1.0, 17.4 Hz). 8.26 (IH, br s); MS(Cl) miz 595 
(MNH4)+ 
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Example 150. Mutiiin 14-N-{[3-(Methoxycarbonyl)-pyrid-2- 
ylthioj-acetyO-carbamate 

Using the process described in Example 147 mutiiin 14-A/-(iodoacetyl)-cart)an)ate 
(133 mg, 0.25 mmol) and methyl methyl 2-mercapio-pyridinc-3-carboxylate 
5 (42mg, 0.25 mmol) were convened into the title compound (48 mg, 33%), v„^ 
(CH2CI2) 3380,2956, 1781, 1720, 1401, 1214, 1139, 1116, 1071, and 1016 
cm->; 1h NMR (CDQs) inter alia 0.55 (3H, d, J 6.6 Hz). 0.84 (3H. d, J 7.0 Hz). 
1.14 (s). 1.36 (s), 3.31 (IH, dd, J 6.6, 1 1.0 Hz). 3.91 (2H, s). 3.94 (3H, s). 5.19 
(IH, dd, / 1.4. 17.3 Hz), 5.35 (IH. dd,i 1.4, 10.9 Hz). 5.65 (IH, d. J 8.5 Hz), 
10 6.47 (IH, dd, J 1 1.0, 17.4 Hz), 7.20 (IH, dd / 5.0, 7.8 Hz), 8.30 (IH, dd J 1.8, 
7.8 Hz). 8.55 (IH, dd, J 1.7. 4.8 Hz), 9.45 (IH, br s); MS(a) mJz 573 (MH)+ 

Example 151. Mutiiin 14-A^-[(2-Furylmethylthio)-acetyl]- 
carbamate 

Using the process described in Example 147 mudlin 14-A/-(iodoacetyl)-carbamatt 
15 (133 mg. 0.25 mmol) and (2-furyl)-methyl mercaptan (29 mg, 0.25 mmol) were 
convened into the title compound (43 mg, 53%), Vmax (CH2CI2) 3382, 2930, 
1783, 1734, 1483, 1206. 1152, 1116, 1014, and 938 cm" 1; lHNMR(CDa3) 
inter alia 0.73 (3H, d, J 6.6 Hz), 0.87 (3H, d. 7 7.0 Hz). 1.18 (s), 1 .42 (s). 3.35 
(IH, dd, J 6.7, 10.7 Hz), 3.48 and 3 J6 (2H, ABq 7 15.7 Hz). 3.76 (2H, s). 5.21 
20 (lH,dd,/1.4. 17.3 Hz). 5.36 (lH.dd,y 1.3. 11.1 Hz), 5.70 (IH, d, / 8.4Hz), 
6.21 (lH,d, 7 3.4 Hz), 6.28 (IH, yd 1.9,5.01 Hz), 6.48 (IH.dd.y 11.0,17.4 
Hz), 7.34 (IH, dd J 0.8, 1.9 Hz), 7.80 (IH, br s); MS(CI) m/z 535 (MNH4)+. 

Example 152. Mutiiin 14-A^-[(2,3-Dihydroxypropylthio)-acetyl]- 
carbamate 

25 Using the process described in Example 147 mutiiin 14-A^-(iodoacetyl)-carbamate 
(133 mg, 0.25 mmol) and 3-men:apto- 1 ,2-propane-diol (0.021 ml, 27 mg, 0.25 
ranool) were convened into the title compound (37 mg, 28%); v„„ (CH2a2) 
3380.2929, 1782. 1733, 1471, 1409, 1206, 11 15. and 1016 cm-1; ^HNMR 
(Ca>Cl3) inter alia 0.74 (3H, d. J 6.5 Hz), 0.87 (3H, d. / 7.0 Hz), 1.17 (s), 1.42 

30 (s), 2.56 • 2.81 (2H,m). 3. 12 (IH, s. cxch. D2O), 3.35 (IH. dd. J 6.6. 10.5 Hz; d. 
J 6.4 after D2O exch.). 3 JO - 3.58 (IH, m), 3.96 - 4.1 1 (2H, m), 4.13 - 4.21 (IH. 
m). 5.21 (IH, dd, J 1.3, 17.4 Hz), 5.36 (IH, d, 7 1 1.1 Hz), 5.69 (IH, d,7 8.4 Hz), 
6.47 (IH. dd, 7 1 1.0, 17.4 Hz). 7.99 (IH, br s); MS(ES+) m/z 529 (MNH4)+. 
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Example 153. Mutiiin 14-Ar'[(Pyrid-2-ylthio)-acetyl]-carbaiiiate 

Using the process described in Example 147 mutiiin M-A'-CiodoacetyO-carbamate 
(133 mg, 0.25 mmol) and 2-mercapto-pyridine (28 mg. 0.25 mmol) were 
convened into die title compound (107 mg, 83%). v^ax (CH2CI2) 3557. 3379, 

5 3151. 2932. 1779. 1733, 1584. 1527. 1456. 1417. 1220, 1 152. 11 16. 1034, and 
1016 cm-1; 1h NMR (CDCI3) inter alia 0.56 (3H, d, J 6.4 Hz), 0.84 (3H, d, J 
7.0 Hz), 1.14 (s), 1.38 (s), 3.32 (IH. d.i 6.5. Hz). 3.70 and 3.84 (2H. ABq.y 
14.5 Hz), 5,19 (IH, dd,y 1.5. 17.4 Hz), 5.35 (IH, dd,y 1.5, 10.9 Hz), 5.65 (IH, 
d, J 8.6 Hz). 6.57 (IH. dd. J 10.9, 17.3 Hz). 7.06 - 7. 16 (IH. m). 7.24 - 7.30 (2H, 

10 m). 7.55 (IH, m). 8.42 - 8.45 (IH. m), 10.71 (IH. br s); MS(EI) nUz 514 (M+); 
Found: 514.2485. C28H38N2O5S requires 514.2501. 

Example 154. Mutiiin 14-N-[(Cyanothio)-acetyl]-carbamate 

Using the process described in Example 147 mutiiin 14-/V-(iodoacetyl)*carbamate 
(133 mg. 0.25 mmol) and ammonium thiocyanate (19 mg. 0.25 mmol). in die 

15 absence of potassium caibonate, were converted into the title compound (1 05 mg. 
90%). v„„ (CH2CI2) 3376, 2931, 1752, 1735, 1721, 1472, 1216. 1188. 1116. 
1016. and 939 cm'l; ^H NMR (CDCI3) inter alia 0.72 (3H, d. J 6.9 Hz). 0.88 
(3H.d.y7.0Hz). 1.18 (s), 1.41 (s), 3.36 (IH, dd,y 6.6, 10.4 Hz), 4.37 (2H. s). 
5.23 (IH. dd, J 1.3. 17.3 Hz). 5.38 (IH. dd. J 1.2, 10.9 Hz), 5.68 (IH. d, / 8.5 

20 Hz), 6.41 (IH, dd, J 1 1.0. 17.4 Hz), 7.94 (IH, br s); MS(ES-) mJz 461 (M-H)-. 



Example 155. Mutiiin 14>A^-[N-Acetylglycyl]carbamate 

Mutiiin 14-N-(azidoaceiyl)carbamate (1 13 mg, 0.25 mmol) in dry tetrahydrofuran 
(1 ml) under argon was treated with tri-n-butylphosphine (0.045 ml, 55 mg, 0.275 
mmol) and the mixture was stirred under argon ifor 1 h. The solution was then 

25 cooled to -SO'C and acetyl chlwide (0.024 ml. 2 1 mg. 0.275 mmol) was added. 
The mixture was stirred for 45 min and then saturated aqueous NaHC03 (0.5 ml) 
was added and the mixture wa.s allowed to warm to room temperature. Ediyl 
acetate and brine were added, the layers were separated and the ethyl acetate layer 
was dried (MgS04)and evaporated. The residue was chromatographed on silica 

30 gel. eluting with ethyl acetate hexane mixtures to give the title compound (20 mg, 
17%), (CH2a2) 3427. 3385, 2961. 2935. 1783, 1756. 1732, 1674. 1509, 
and 1474 cm'l; ^H NMR (CDCI3) inter alia 0.71 (3H, d, J 6.8 Hz), 0.87 (3H, d. 
77.0 Hz). 1.17 (s), 1.41 (s), 2.04 (s), 2.54 (IH, br d 7 6.0 Hz\). 4.38 and 4.47 
(2H,dABq, 74.9 and 19Hz),5.21 (IH.dd.y 1.1, 17.3 Hz), 5.36 (IH.dd,/ 1.1. 
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10.9 Hz), 5.68 (IH, d, J 8.4 Hz), 6.26 (IH, br u 7 ca, 4.6 Hz). 6.46 (IH, di J 
11.1, 17.4 Hz). 8.06(lH,brs);(MS) (ES-)461 (M-H)*. 

Example 156. Mutilin 14-A^-(A^A-Diethylglycyl)carbaniate 

Muiilin 14-A^-(iodoacctyl)carbamate (133 mg, 0.25 mmol) in dieihylethcr (1.5 ml) 
5 was treated with diethylamine (0.03 ml). After 2 h and 6 h funher aliquots of 
dicthylaminc (0.03 ml) were added and stirring was conunued for a further 17 h. 
Ethyl acetate / water were added followed by IM NaOH (2ml), The aqueous 
layer was re-extracted with ethyl acetate, and combined ethyl acetate layers were 
dried (MgS04). and evaporated. Chromatography on silica gel, eluung with 
10 ethyl acetate / hexane 6:4, and evaporation of requisite fractions gave the utle 
compound (103 mg, 83%), MS(CI) miz All (MH)+ 

Example 157. Mutilin 14-{^-[(MVIethyi-l,2^-triazol-4-yl)- 
carbonyl]-carbamate} 

Step 1. (3/r)-3.Deoxo-ll-deoxy-3-methoxy.Il.oxo^-epi-mutiIin 14.{Ar.[(l. 
15 methyl*l,2,3-triazol-4-yl)carbonyl]carbama(e} 

l-MethyM,2,3-triazolc-4-carboxylic acid (2.00 g) in dichloromethanc (50 ml) at 
room temperature was treated with oxalyl chloride (2.40 g) and two drops of 
DMF for 3 h. IR analysis showed complete conversion to the acid chloride. The 
solvent and excess oxalyl chloride were removed in vacuo and the residue was re* 
20 evaporated from toluene to yield the acid chloride as a white solid. 

The acid chloride (0.436 g), silver cyanaie (0.450 g) and (3/f)-3-deoxo-l 1-deoxy- 
3-methoxy-l l-oxo-4-epi-munlin (0.334 g) were then suspended in dry dichloro- 
methane (5 ml) and stirred at room temperature for 4 h. The resulting suspension 
was filtered through Celite, washing well with dichloromethanc. The organic 

25 solution was washed with water, saturated sodium chloride solution and dried 
(MgS04). After filtration, the solvent was evaporated to yield the crude product 
Purification by silica gel chromatography, clunng with ethyl acetate - hexane 
mixtures, provided the pure product as a colouriess foam, (0.486 g); NMR 
(CDCI3) 0.90 (3H, d, J6,9Hz), 1.00 (3H, d, J6.4H2), 1.05-1.80 (m), 1.21 (3H, s), 

30 1.30 (3H, s), 1.90-2.10 (2H, m), 2.14-2,28 (IH, m) 2.52 (IH, dd, J10.1,15.3H2), 
2.90 (IH, q, J6.4Hz), 3.24 (3H, s). 3.40-3.55 (IH, m), 4.20 (3H, s), 5.00 (IH, d, 
J17.5H2), 5.30 (IH, d, J10.8Hz), 5.83 (IH, d, J 9.9Hz), 6.78 (IH, dd, 
J10J,17.5Hz), 8.20 (IH, s) and 9.10 (IH, s). 
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Step 2. Mutilin 14.{W-[(l-Methyl-I,23-triazo«-4.yl)carbonyllcarbainate} 

The product from step 1, (0.450 g) in 1,4-dioxan (4 ml) was stirred at room 
temperature for 8 h with Lukas reagent (125 ml). The solution. was then diluted 
with ethyl acetate and neutralized with saturated sodium hydrogen cartwnate 

5 solution. The organic solution was washed with saturated sodium chloride 
solution, dried (MgS04) and evaporated to yield the crude product. After 
purification by silica gel chromatography, the title compound was isolated as a 
white solid, (0.405 g); 'H NMR (CDQ,) 0.79 (3H. d. J6.5 Hz), 0.89 (3H, d. 
n.OHz), 1,20 (3H, s), 1,40-1.90 (m), 1.52 (3H, s), 2.08-2.45 (5H, m), 3.39 (IH, 

10 dd, J6.6.1 l.OHz). 4,19 (3H, 3). 5.22 (IH. dd, J 1. 5.17.4Hz), 5.39 (IH. dd, 

J1.4,10.9Hz), 5.83 (IH. d, J8.4Hz). 6.59 (IH, dd, J10.95,17.3Hz) 8.19 (IH. s) 
and 9.03 (IH, s); MS (NH« DCI) m/z 490 (MNH4+), 473 (MH+). 

Example 158. Mutilin 14.{A^-[(l,23-thiadiazol-4-yl)- 
carbonyUcarbamate} 

15 Step 1. (3lf)-3-Deoxo-ll-deoxy.3-inethoxy-ll-oxo-4-ep/-mutilin 14-{N- 
((l,2,3>thiadlazol-4-yl)> carbonyUcarbamate) 

l,2,3-Thiadiazole-4-carboxylic acid was converted to the acid chlcnide and 
reacted with (3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-e/>»-mutilin (0.334 g) 
as described for Example 157. Following purification by silica gel 

20 chromatography the title compound was obtained as a colourless foam (0.490 g); 
1h NMR (CDCI3) 0.90 (3H, d. J6.9Hz). 1.00 (3H, d, J6.4Hz). 1.05-1.68 (m), 
1.21 (3H, s). 1.30 (3H. s), 1.7-1.82 (2H. m), 1.92-2.10 (2H, m), 2.14-2.28 (IH, 
m) 2.58 (IH. dd, J10.1,15.3Hz), 2.90 (IH, q, J6.3Hz). 3.25 (3H, s), 3,40-3.55 
(IH, m), 5.02 (IH, d, J17.5Hz), 5,32 (IH, d, Jl0,0Hz), 5.89 (IH. d, J 9.9Hz), 

25 6.77 (lH,dd.J10,6,17,5Hz). 9,42 (1H.S) and 9,43 (lH,s). 

Step 2. Mutilin 14-{Ar-[(l,2^.thiadiazol-4.yl)carbonyl}carbamate} 

The product firom step 1, (0.460 g) in 1,4-dioxan (4 ml) was stiired at room 
temperature for 7 h with Lukas reagent (1.25 ml). The solution was tiien dUuted 
with ethyl acetate and neutralized with saturated sodium hydrogen carbonate 
30 solution. The organic solution was washed with saturated sodium chloride 
solution, dried (MgS04) and evaporated to yield the crude product After 
purification by silica gel chromatography, the title compound was isolated as a 
white solid. (0.359 g); ^H NMR (CDCI3) 0.81 (3H, d, J6.7 Hz), 0.90 (3H, d, 
J7.0H2), 1,20 (3H, s), 1.38-1.88 (m), 1,55 (3H, s). 2,10-2,45 (5H, m). 3,39 (IH. 
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dd, J6.6,10.9Hz), 5.22 (IH. dd. J1.5.I7.2Hz). 5.40 (IH. dd. Jl.4.1 l.lHz), 5.89 
(IH. d. J8.5 Hz). 6.59 (IH. dd, JI 1.05,17.4Hz) and 9.40 (2H. s): MS (NH. DCI) 
m/z 493 (MNH4+). 

Example 159. Mutilin 14-{A^.((l.ethyl.5-niethylpyrazol-3-yl)- 
5 carbonyljcarbamate} 

Step 1. (3i?)-3-Deoxo.ll.deoxy-3-methoxy.Il.oxo.4-e|w-inutllin 14.{A^.[(l- 
ethyl-5-methylpyrazol-3-yl)carbonyl]carbainate} 

l-Ethyl-5-tnethylpyTazoIe-3-carboxylic acid was convened 10 the acid chlcmde 

and reacted with (3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-e/7i-muiilin (0.334 
10 g) as described for Example 157. Following purification by silica gel 

chromatography the title compound was obtained as a colourless foam (0.140 g); 

iH NMR (CDCI3) 0.90 (3H, d. J6.9Hz). 1.00 (3H. d. J6.4Hz). 1.05-1.64 (m). 

1.20 (3H. s), 1.37 (3H, s). 1.42 (3H. t, J7.3Hz). 1.71(1H, d. J5.5Hz). 1.79 (IH. s). 

1.95-2.10 (2H, m), 2.12-2.29 (IH, m), 2.31 (3H, s). 2.52 (IH. dd, J10.1,15.3H2). 
15 2.92 (IH. q, J6.3Hz), 3.22 (3H. s). 3.40-3.55 (IH. m). 4.12 (2H, q, J7.25Hz), 5.02 

(IH. d. J17.5HZ), 5.28 (IH. d. J10.7Hz). 5.83 (IH, d, J 9.9Hz). 6.63 (IH. s). 6.78 

(IH, dd. J10.7.17.5HZ). and 8.88 (IH. s). 

Step 2. Mutilin 14.{Ar.[(l.ethyi.5-methyipyrazol>3-yl)carbonyl]carbainate} 

The product from step I, (0.130 g) in 1 ,4-dioxan (3.5 ml) was stirred at room 
20 temperature for 5 h with Lukas reagent ( 1 .0 ml). The solution was then diluted 
with ethyl acetate and neutralized with saturated sodium hydrogen caTbonate 
solution. The organic solution was washed with saturated sodium chloride 
solution, dried (MgS04) and evaporated to yield the crude product. After 
purification by silica gel chromatography, the title compound was isolated as a 
25 white solid, (0.133 g); ^H NMR (CDCI3) 0.80 (3H, d, J6.5 Hz). 0.90 (3H, d, 
J7.0HZ), 1.19 (3H, s). 1.35-1.88 (m), 1,46 (3H, t, J7.22Hz). 1.55 (3H, s), 2.30 
(3H, s). 2.05-2.45 (5H. m). 3.38 (IH, dd. J6.5.10.9Hz). 4.10 (2H,q. J7.25Hz), 
5.22 (IH. dd, J1.6,17.4Hz), 5.39 (IH. dd, J1.4.10.9Hz). 5.85 (IH. d, J8.5 Hz), 
6.59 (IH, dd, Jl 1.0,17.4Hz) 6.61 (IH, s) and 8.80 (IH. s); MS (EI) miz 499. 
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Example 160. Mutilin 14-{yV.((l^.Diineth.vlpyra2oI-3-yI)- 
carbonyl]carbainate} 

Step 1. (3J;)-3-Deoxo-ll>deoxy-3-inethoxy-ll-ox(M-epi-mutiiin lA-iN-UlJS- 
diinethyipyrazol-3«yl)carbonyl]carbamate} 

5 1 ,5-Dimethylpyra2ole-3-carboxylic acid was con verted to the acid chloride and 
reacted with (3/?)-3-deoxo-l l-deoxy-3-incthoxy-l l-oxo-4-epi-inutUin (0.334 g) 
as described for Example 157. Following purification by silica gel 
chromatography the title compound was obtained as a colourless foam (0.4S0 g); 
1h NMR (CDQs) 0.90 (3H. d. J6.9Hz), 1.00 (3H. d, J6.4Hz). 1.05-1.65 (ra). 

10 1.20 (3H, s), 1.35 (3H. s). 1.70(1H, d. J6.5Hz), 1.78 (IH, d, J2.2Hz), 1.95-2.10 
(2a m), 2.14-2.28 (IH. m). 2.30 (3H, s). 2.51 (IH, dd. J10.1,15.3Hz), 2.92 (IH, 
q. J6.3H2). 3.22 (3H, s), 3.40-3.57 (IH. m), 3.81 (3H, s), 5.0 (IH. d, J17.2H2), 
5.29 (IH, d, J10.7H2), 5.82 (IH. d. J 9.9Hz). 6.63 (IH. s). 6.78 (IH. dd. 
JIO.7,17 JHz), and 8.84 (IH, s). 

15 Step 2. Mutilin 14-{/V-[(l^-dimethylpyrazol.3-yl)carbonyllcarbamate) 

The product from step 1. (0.420 g) in 1,4-dioxan (4.0 ml) was stiircd at room 
temperature for 4 h with Lukas reagent ( 1 .4 ml). The solution was then diluted 
with ethyl acetate and neutralized with saturated sodium hydrogen carbonate 
solution. The organic solution was washed with saturated .sodium chloride 

20 solution, dried (MgS04) and evaporated to yield die crude product. After 

purification by silica gel chromatography, the title compound was isolated as a 
white solid, (0.360 g); 'H NMR (CDCl,) 0.80 (3H, d. J6.5 Hz), 0.90 (3H. d. 
J7.0HZ). 1.19 (3H, s), 1.32-1.88 (m). 1.55 (3H, s). 2.29 (3H, s). 2.05-2.45 (5H, 
m). 3.39 (IH, dd. J6.5,10.9Hz). 3.80 (3H, s), 5.22 (IH. dd. J 1. 6.17.4Hz), 5.39 

25 (IH, dd, J1.4,10.9Hz), 5.82 (IH, d, J8.5 Hz), 6.60 (IH, dd. JI 1.0,17.4Hz) 6.62 
(IH, s) and 8.79 (IH, s); MS (EI) m/z 485. 

Example 161. Mutilin 14-[Ar.(Ar.Methylnipecotyl)carbamate] 

Step 1. (3lf)-3.Deoxo-ll.deoxy-3-methoxy-ll-oxo.4.epi-mutilin 14-CN-(^- 
methylnipecotyOcarbamate] 

30 (±)-Ethyl A^-methylnipccotatc (5.0 g) was dissolved in 5M hydrochloric acid (100 
ml) and stirred at room temperature for 16 h. The solution was then evaporated at 
reduced pressure and the residue re-evaporated from toluene (x2). Trituration 
gave the hydrochloride salt of (±)-A/-methylnipecotic acid as a white solid (3.91 
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The hydrochloride salt of (±)-A/-meihyInipecoiic acid (1.0 g) was suspended in 
dichloromethane (25 ml) and stirred at room temperature for 2 h with oxalyl 
chloride (0.58 ml) and DMF (1 drop). The solvent was then evaporated to yield 
the hydrochloride salt of A^-methylnipecoiyl chloride as a pale yellow solid. 

5 The above acid chloride (0.596 g) was suspended in dry dichloromethane and 
stirred at room temperature for 4 h with (3/?)-3-deoxo-l l-deoxy-3-methoxy-ll- 
oxo-4-cpi-mutilin (0.334 g), silver cyanate (0.450 g) and triethylamine (0.276 
ml). The suspension was then filtered through Celite, diluted with ethyl acetate 
and washed with wato- and saturated sodium chloride solution. The organic 

10 solution was dried (MgS04). filtered and evaporated to yield the crude product. 
Silica gel column chromatography, eluring with a gradient of 0-5% 9:1 methanol/ 
35% ammonia solution in dichloromethane gave the title compound as a 
diastcrcomeric mixture and as a colourless oil (0.290 g); NMR (CDQs) 0.85 
and 0.88 (2xd. all 3H. J6.9Hz), 1.00 (3H. d. J6.4H2), 1.05-1.85 (m). 1.20 (3H, s). 

15 1.25 (3H. s). 1 .9-2.40 (6H. m). 2.32 (3H. 2xs). 2.48 (IH, m). 2.69(1H. broad 
res.). 2.80-2.98 (3H, broad q.), 3.22 (3H, s), 3.40-3.53 (IH. m), 4.98 (IH. d, 
J17.6HZ). 5.29 (IH. d. JlO.THz). 5.62-5.72 (IH, 2xd, J9.9Hz) and 6.78-6.91 
(lH,m); MS (EI) mJz 503. 

Step 2. Mutilin 14.[/V.(Ar.Methylnipecotyl)carbainate] 

20 The product from step 1 . (0.250 g) in 1 ,4-dioxan (3.0 ml) was stirred at room 
twnperature for 4 h with cone, hydrochloric acid (2.0 ml). The solution was then 
diluted with ethyl acetate and neutralized with saturated sodium hydrogen 
carbonate solution. The organic solution was washed with saturated sodium 
chloride solution, dried (MgS04) and evaporated to yield the crude product. After 

25 purification by silica gel chromatography, eluting with a gradient of 0-5% 9: 1 
mcthanol/35% ammonia solution in dichloromethane, the title compound was 
isolated as a diastereoisomeric mixture and as a white foam, (0.205 g); ^H NMR 
(CDQa) 0.78 (3H, 2xd, J6.7 Hz). 0.89 (3H. d, J7.0Hz), 1.19 (3H. s), 1.35-2.40 
(m), 1.47 (3H. s), 2.30 (3H, 2xs),2.63-2.90 (2H, broad res.), 3.35 (IH. broad 

30 res.). 5.22 (IH. d. J17.4Hz). 5.39 (IH. dd. Jl.4,1 l.OHz). 5.60-5.72 (IH, 2xd. J8.5 
Hz), and 6.63 (IH, dd, Jl 1.0.17.4Hz); MS (EI) mJz 488. 
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Example 162. Mutilin i4-[A^-{l-Methylpyrrolidin-3-oyl)- 
carbamate] 

Step L 3*EthoxycartM)nyM*inethyipyrrolidm-2-one 

l-Methyl-2-pyrrolidinone (9,9 g) and diethyl carbonate (50 g) were dissolved in 
5 toluene and refluxcd for 1 h with the provison for the removal of water (Dean and 
Stark apparatus). After cooling, sodium hydride (50% dispersion in oil; 8.53 g) 
was carefully added and the stirred suspension was heated to reflux for 4 h under 
an atmosphere of argon. After cooling, acetic acid (15 ml) was added and the 
suspension was filtered. The filtrate was evaporated and the residue 
10 chromatographed over silics gel to yield the desired product as a colourless oil 
(5.9 g); iR NMR (CDCI3) 1.30 (3H, i), 2,18-2.50 (2H, m), 2.88 (3H, s). 3.3-3-59 
(3H, m), 4.25 (2H, t). 

Step 2. 3*Ethoxycarbonyi-l-methylpyrrolidine 

The product from step 1 (2.0 g) was dissolved in dry dichloromcthane (MDC) 
15 and added to a solution of trieihyloxonium tetrafluoroborate (2.8 g) in MDC (100 
ml). The solution was stirred under argon at room temperature for 16 h.. and then 
evaporated. The residue was dissolved in ethanol, cooled to ice-bath temperature 
under argon and sodium borohydride (0.889 g) was added. The resulting solution 
was stirred at room temperature for 16 h. Water (15 ml) was added and the 
20 solution was evaporated and re-evaporated from toluene (x2). The residue was 
chromatographed over silica gel, cluting with a gradient of 0-20% methanol/35% 
ammonia solution (9;1) in MDC to yield the desired product as a pale yellow oil 
(0.450 g); MS (ES) m/z 158 (MH+). 

Step 3. (31f)-3.Dcoxo-ll-deoxy.3-methoxy-ll.oxo^^pi-mutilin 14-[N*U 
25 methylpyrrolidin*3-oyl)carbamatel 

The ethyl ester from step 2 was convened to the acid chloride by the procedure 
described in example 5, step 1. This acid chloride was reacted with (3/?)-3- 
deoxo-ll-deoxy-3-methoxy-l l-oxo-4-c/7i-mutilin (0.668 g) according to the 
procedure of example 5 to yield the tide compound as a diastereomeric mixture 
30 and as a pale yellow foam (0.350 g); MS (ES) m/z 489 (MH+). 

Step 4. Mutilin 14-[Af-(l-Methylpyrrolidin-3-oyl)carbamate] 

The product from step 3, (0.320 g) in lAdioxan (4.0 ml) was stirred at room 
tcmpcratute for 4 h with cone, hydrochloric acid (2.0 ml). The solution was then 
diluted with ethyl acetate and neutralized with saturated sodium hydrogen 
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carbonate solution. The organic solution was washed with saturated sodium 
chloride solution, dried (MgS04) and evaporated to yield the crude product. After 
purification by silica gel chronrjatography, elating with a gradient of 0-5% 9:1 
niethanol/35% ammonia solution in dichloromethane, the title compound was 
S isolated as a diastereoisomeric mixture and as a pale yellow foam. (0.245 g); 
iH NMR (CDCI3) inter alia 0.75 (3H, d, J6.7 Hz). 0.89 (3H. d. JT.OHz). 1.19 
(3H. s). 1.48 (3H. s). 2.42 (3H. 2xs).2.82-3.05 (2H. broad res.). 3.37 (IH, broad 
res.). 5.22 (IH. d), 5.38 (IH, d) 5.60-5.72 (IH. 2xd, J8.6 Hz), and 6.50-6.65 (IH. 
m); MS (ES) m/z 475 (MH+). 

10 Example 163. Mutilin 14-[A^-(l-Allylpiperidin-4-oyl)carbamate] 

Step 1. (3i?)-3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-ep/-mutiliii 14-[A^.(1- 
allylpiperidin<4-oyl)carbamate] 

l-Allylpiperidine-4-carboxyiic acid was convened to the acid chloride 
hydrochloride by the procedure described in Example 161. This acid chloride 
15 was then reacted with (3/?)-3-deoxo- 1 1 -deoxy-3-methoxy- 1 1 -oxo-4-e/>i-mutilin 
(0.334 g) by the procedure outlined in Example 161 to yield the title compound 
.as a colourless foam (0.373 g) after silica gel column chromatography; MS (ES) 
m/z 529 (MH+). 

Step 2. Mutilin 14.[^-(l-Allyipiperidin-4^yl)carbamate] 

20 The product from Step 1 , (0.340 g) in 1 .4-dioxan (3.0 ml) was stincd at room 
temperature for 7 h with cone, hydrochloric acid (2.0 ml). The solution was then 
diluted with ethyl acetate and neutralized with saturated .sodium hydrogen 
carbonate solution. The organic solution was washed with saturated sodium 
chloride solution, dried (MgS04) and evaporated to yield the crude product. After 

25 purification by silica gel chromatography, eluting with a gradient of 0-10% 9: 1 
methanol/35% ammonia solution in dichloromethane, the title compound was 
isolated as a white solid, (0. 192 g); 1 H NMR (CDCI3) 0.75 (3H, d, J6.5 Hz), 0.89 
(3ad,J7.0Hz), 1.20 (3H, s). 1.40-2.45 (m). 1.45 (3H,s), 2.90-3.10 (5H. m). 
3.39 (IH. dd, J6.6, 10.4Hz). 5. 10-5.30 (3H, m), 5.37 (IH, dd, J 1. 2.10.9Hz), 5.70 

30 (IH, d, J8.4HZ), 5.78-5.98 (IH, m), 6.50 (IH, dd, Jl 1.10,17.4Hz) and 7.43 (IR 
s); MS (ES) m/z 515 (MH+). 
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Example 164, Mutilin 14-[A^-(l-Cyclopropylinethylpiperidin-4- 
oyl)carbamate] 

StepL (3K)-3«Deoxo-ll-deoxy«3-inethoxy«li-ox(>»4-epi-niutilin 14*[/V-1« 
cyciopropylmethyipiperid]ii»4-oyi)carbainate] 

5 l-Cyclopropylmethylpiperidine-4-carboxylic acid was convened to the acid 
chloride hydrochloride by the procedure described in Example 161. This acid 
chloride was then reacted with (3/?>3-deoxo-l l-deoxy-3-meihoxy-l l-oxo-4-epi- 
muiilin (0.334 g) by the procedure outlined in Example 161 to yield die dde 
compound as a colourless foam (0.450 g) after silica gel column chromatography; 

10 MS(EI)m/2 542(M+). 

Step 2. Mutilin 14-[yV-(]-cyclopropytmethylpiperidin-4«oyl)carbamate] 

The product from step 1, (0.400 g) in 1,4-dioxan (5.0 ml) was stirred at room 
temperature for 7 h with cone, hydrochloric acid (2,0 ml). The solution was then 
diluted with ethyl acetate and neutralized with saturated sodium hydrogen 

15 carbonate solution. The organic solution was washed with saturated sodium 

chloride solution, dried (MgS04) evaporated to yield the crude product After 
purification by silica gel chromatography, eluting with a gradient of 0-10% 9:1 
methanol/35% ammonia solution in dichloromethanc, the title compound was 
isolated as a white solid. (0.190 g); NMR (CDCI3) 0.1 2 (2am). 0,53 (2H, 

20 m). 0.75 (3H, d, J6.5 Hz). 0.90 (3H, d, J7.0Hz), 1.20 (3H, s), 1.35-2.40 (m). 1.42 
(3H. s). 2.95-3.18 (3a m), 3.39 (la dd, J6.6,10.4Hz). 5.25(ia dd. J1.4, 
I7.4H2), 5.38 (IH, dd, JL2,10.9Hz). 5.70 (IH. d. J8.4Hz), 6.50 (la dd, 
Jl L10,17.4Hz) and 7.40 (la s); MS (EI) m/z 515. 

Example 165. Mutilin 14-[N-(nipecotyl)carbamate] 

25 Step 1. A^-r-Butoxycarbonyl nipecotic acid 

(±)-Nipecotic acid was dissolved in water (25 ml) and stirred rapidly at room 
temperature for 16 h with a solution of r-butoxycarbonyl anhydride (3.27 g) in 
l»4-dioxan (25 ml). The solution was then evaporated to small volume, adjusted 
to pH 2.0 by the addidon of SM hydrochloric acid solution, and the resulting 
30 precipitate was extracted with dichloromethanc. The organic solution was 
washed with brine, dried (MgS04) and evaporated at reduced pressure. The 
residue was triturated with ether/hexane and the resulting white solid collected by 
filtration (I.IO g); MS (EI) m/z 229 
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Step 2. Mutilin l^dichtoroacetyl•14.[yv.(^.^butox.vcarbonyl• 
nipecotyi)carbamate] 

The product from Step 1 (0.458 g) was convened to the «:id chloride by the 
procedure described in Example 161. This was then dissolved in dry 
5 dochloromethane (20 ml) and stirred vigorously at room temperature for 3 days 
with silver cyanate (0.6 g), mutUin 1 1-dichloroacetate (0.432 g) and 
tetrakis(triphenylphosphine) palladium(O) (0.002 g). The suspension was filtcied 
through Cclite and the solvent evirated at reduced pressure. The residue was 
chromatographed over silics gel, eluting with ethyl acctate/hexane mixtures to 
10 provide the ritie compound as a white foam (0.2 13 g); Vmax (CH2CI2) 3383, 
1784. 1755.1735, 1686 cm-1. 

Step 3. Mutilin 14.[Ar.(A^./.butoxycarbonyl- nipecotyi)carbamate] 

The product from Step 2 was dissolved in tetrahydrofuran (2 ml) and stirred 
vigorously at room temperature for 1.5 h with IM sodium hydroxide solution 
15 (0.407 ml). The reacdon solution was diluted with ethyl acetate, washed with 
brine, dried (MgS04) and evaporated. Silica gel column chromatography 
provided the title compound as a diastereoisomeric mixture and an oil (0.103 g); 
Vmax (CH2CI2) 3540. 3419, 1783. 1732, 1697 cm'l; MS (ES) m/z 573 ([M-H]-). 

Step 4. Mutilin 14-[N-(nipecotyl)carbaniate] 

20 The product from Step 3 (0.08 g) was dissolved in dichloromethane (2 ml) and 
stirred at room temperature for 16 h with trifluoracenc acid (0.120 ml). The 
solvent was then evaporated and the residue was partitioned between ethyl acetate 
and saturated sodium hydrogen carbonate solution. The organic solution was 
washed with brine, dried (MgS04) and evaporated at reduced pressure. Silica gel 

25 column chromatography, eluung with a gradient of 0- 1 0% methanol/35% 
ammonia solution (9:1) in dichloromethane provided the title compound as a 
diastereoisomeric mixtuie and as a white foam (0.035 g); Vnuix (CH2a2) 1771, 
1734, 1702cm- 1; NMR (CDCI3) inter alia 0.78 (3H, 2 x d, 6.9 Hz). 0.89 (3H, 
d, 7.02). 1.20 (3H, 2 x s,), 1.48 (3H, s), 3.32-3.41 (IH, broad res.), 522 (IH. d. 

30 J17.3H2), 5.37 (IH, d, Jl 1. IHz). and 6.60 (IH. 2 x dd. J10.9. 17.3Hz); MS (O) 
m/2 475 (MH+). 
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Example 166. Mutilin 14-[^-(4-aniino-3-methoxybenzo.vl)]- 
carbamate 

Step 1. 3-Methoxy>4'Nitrobenzo.vl chloride 

To a stirred solution of 3-mcthoxy-4-nitrobcnzoic acid (1.21g, 6.24nimol) in dry 
5 dichloro- methane (6ml) was added oxalyl chloride ( 1. 1ml) followed by N,N- 
dimethylformamide (1 drop). The mixture was stirred at room temperature under 
argon for 3 hours. The solvent was evaporated in vacuo. The residue was 
purified by chromatography on silica gel eluting with 50% ethyl acetate in hexane 
to yield the title compound (0.89g, 66%); v^ax (CH2CI2) 1771cm-l; mS (EI) 
10 rrUz 215 (M+). Found M+ 2 14.9984. C8H6NO4CI requires 214.9985. 

Step 2. (3J?)-3-Deoxo-ll-deoxy.3-methoxy-ll.oxo-4-«pi-mutllin-14-[/V.(3- 
methoxy-4-nitrobenzoyl))-carbamate 

Silver cyanate (669mg, 4.5mmol) was suspended in dry dichloromcthane (10ml) 
under an atmosphere of argon. A solution of the acid chloride from Step 1 

15 (0.89g, 4. Immol) in dichloromcthane ( 1 OmI) was added and the heterogeneous 
mixture stirred at reflux under subdued light After 40 minutes the reaction was 
allowed to cool and treated with (3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4- 
epi-mutilin (668mg, 2.0mmol) and the reaction stirred for 17 hours. The mixture 
was filtered through celite. The extract was washed with saturated sodium 

20 hydrogen carbonate (x2) and brine, dried (MgS04) and the solvent evaporated in 
vacuo. The residue was purified by chromatography on silica gel eluting widi 20, 
30 and 40% ethyl acetate in hexane to yield the title compound (720mg, 65%) 
Vmax (CH2CI2) 3054. 2987. 1780. 1698 and 1421cm-l; NMR (CDQs) inter 
alia 3.23 (3H,s). 3.42-3.52 (IH.m). 4.03 (3H. s), 5.03 (IH, d,y 17.4Hz), 5.31 

25 (iad,7 10.7Hz). 5.86 (lH,d,7 9.9Hz), 6.66 (IH.dd.y 10.7. 17,5Hz). 7.34 (IH. 
dd, J 1.6, 8.3Hz). 7.62 (IH, d, J, 1.6Hz). 7.89 (IH, d, J 8.3Hz), 8.07 (IH, bs); 
MS (CI) m/z 574.3 (MNH4-*-). 

Step 3. (3J?)-3-Deoxo.ll-deoxy.3-methoxy.ll-oxo^.€pi-mutilln-14.(/V-(4- 
ainino-3-methoxyben7x>yi)]*carbainate 

30 (3/?)-3-Deoxo- 1 1 -deoxy- 3-methoxy- 1 1 -oxo-4-cpi-mutilin 1 4-(N (3-medioxy-4- 
nitro- benzoyOl carbamate (720mg. 1.29mmol) was suspended in ethanol (30ml). 
Addition of ethyl aceute (6ml) with warming brought about complete dissolution. 
Tmai) chloride (1 .26g, 6.65mmol) was added and the reaction warmed to reflux 
whilst under an atmosphere of argon. After 4 hours the solvent was evaporated in 

35 vacuo and the residue taken up in ethyl acetate and wato", an emulsion was 
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formed and removed by filtration through Kiesclguhr. The organic phase was 
neutralised with sodium hydrogen carbonate (x2), washed with brine and dried 
(MgS04). The residue was purified by chromatography on silica gel eludng with 
20, 30. 40 and 60% ethyl acetate in hexanc to yield the title compound (211mg. 
5 31%); Vjnax (CH2CI2) 3100. 2986, 1771, 1698. 1617 and 1479cm-l: ^HNMR 
(CDCI3) inter alia 3.22 (3H, s), 3.42-3.50 (IH, m), 3.91 (3H, s), 4.32 (2H, s), 
5.01 (IH, d,y 17.5Hz), 5.29 (IH, dj 10.7Hz), 6.66 (IH, d.y 8.2Hz), 6.75 (la 
dd.y 10.6, 17.5H2). 7.20 (lH.dd,y 1.9, 8.2Hz),7.40 (lH,d,y 1.8Hz), 7.99 
(IFibs); MS (EI) m/z 526 (M+). 

10 Step 4. Mutilin*14.[A^.(4.amino>3«methoxybenzoyl)]>cart»inate 

The product of Step 3 (191mg, 0.36mmol) in dioxan (2ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (2ml) and the reaction stirred at 
room temperature for 1 hour. The solution was poured into ethyl acetate and 
sanirated sodium hydrogen carbonate solution. The aqueous phase was re- 

15 extracted witfi ethyl acetate (x2) and the combined organic phases were washed 
widi brine. The organic phase was dried (MgS04) and the solvent evaporated in 
vacuo. The residue was purified by chromatography on silica gel cluting witii 60, 
70, 80, 90 and 100% ethyl acetate in hexane to yield the title compound 56mg, 
30%); Vniax (CH2CI2) 3100, 2986. 1772, 1733, 1617 and 1479cm-l; ^HNMR 

20 (CDa2). inter alia 3.34-3.41 (IH, m), 3.90 (3H, s), 4.29 (2H, s), 5.27 (IH, dd, J 
1.4. 17.4Hz), 5.36 (IH, dd, yi.4, 1 l.OHz), 5.83 (IH, d, J 8.4Hz), 6.58 (2H, dd, J 
8.9. 15.3H2), 6.65 (IH, d,y 6.2Hz), 7.17 (IH, dd,y 1.9 ,8.2Hz), 7.37 (lH,d,y 
1.8H2).7.85 (lH.bs); MS (NH3DCI) m/z 513 (MH+). 

Example 167. Mutilin-14-[Ar.(4-fluorobenzoyl)]-carbainate 

25 Step 1. (3i?)-3-Deoxo- 1 1-deoxy.3-methoxy. 1 l-oxo-4-«pfmutilin-14-[N-(4- 
fliiorobenzoyl)].carbamate 

4-Ruorobenzoyl chloride (0.57ml, 4.82mmol) was reacted with (3^)-3-deoxo-ll- 
deoxy-3-metiioxy.l l-oxo-4-c^/-muulin (978mg, 2.92mmol) and silver cyanaie 
(787mg, 5.25mmol) in dichloromeUiane (12ml), as for Example 166, Step 2, to 
30 afford the titic compound (979mg, 82%); v^ax (CH2CI2) 3420, 3054, 2986, 
1778, 1698, 1604 and 1479cm-l; ^H NMR {COasiinter alia 3.23 (3H, s), 
3.42-3.50 (IH. m). 5.02 (IH, d, J 17.5Hz). 5.28 (IH, d, J 9.9Hz), 5.85 (IH, d, J 
10.0Hz), 6.70 (IH, dd,y 10.7 ,17.5H2), 7.14-7.21 (2H, m). 7.84-7.89 (2H, 
m),8.07 (lH.bs); MS (CI) m/z 517 (MNH4+). 
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Step 2. Mutilin 14*[A'>(4-nuorobeiizoyl))-carbainate 

The product of Step 1 (959ing, 1.92mmol) in dioxane (12ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (12ml), as for Example 166. Step 
4, to afford the title compound (140mg. 15%); v^ax (CH2CI2) 3414. 3054. 2987. 
5 1779. 1684, 1604, and 1479cm-l; NMR (CDCI3) inter alia 3.33-3.40 (IH, 
m). 5.22 (lH.dd, 71.4 .17.4Hz). 5.33 (lH.dd. 7 1.4, 10.9Hz). 5.81 (lH.d.7 
8.5Hz). 6.52 (IH. dd, 7 1 1.0. 17.3Hz). 7.03-7.17 (2H. m), 7.80-7.88 (2H, m), 
8.30 (IH, bs); MS (Electrospray) mJz 503 (MNH4+). 

Example 168. Mutilin 14-[Ar-(4-inethylsulphonyi benzoyl}]- 
10 carbamate 

Step 1. 4»Methylsulphonylbenzoyl chloride 

To a stirred solution of 4-meihylsulphonyl benzoic acid (Ig. 4.99mmol) in dry 
dichloromethane (10ml) was added oxalyl chloride (0.88ml. 9.87mmol) followed 
by dimethyl fonnamide (2 drops). The reaction was stirred at room 
15 temperature under argon for 5 hours. The solvent was evaporated in vacuo. The 
product was used immediately in the next reaction; ^ftaax (CH2CI2) 1 784cm* 1. 

Step 2. (3R)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4^pi-mutilin 14-(N-(4- 
methyl- sulphonyl benzoyl]^rbamate 

The product from Step 1 in dichloromethane (12ml) was treated with silver 
20 cyanate (787mg. 5.25mmol) and (3^)-3-deoxo-l l-deoxy-S-raethoxy-l l-oxo-4- 
epi-mutilin (8l4mg, 2.43mmol) and the reaction stirred for 2 hours. The title 
compound was isolated by the same procedure as described in Example 166, Step 
2, (1.19g. 91%); Vmax (CH2CI2) 3064. 2984. 1780, 1718 and 1476cm-l; 1h 
NMR (C:DCl3) inter alia 3.09 (3H. s). 3.23 (3H. s). 3.42-3.49 (IH, m), 5.03 (IH. 
25 d. 7 17.4Hz), 5.31 (IH, d, 7 10.7Hz). 5.85 (IH, d, 79.9Hz). 6.68 (IH, dd. 7 10.7 
.17.5Hz), 7.96-8.00 (2H, m), 8.04-8.07 (2H, m), 8.12 (IH. bs); MS 
(Electrospray) m/z 558 (M-H'). 

Step 3. Mutilin ]4.[A^-(4-methyisulphonyl benzoyl )}-carbamate 

The product of Step 2 (1.17g. 2.14mmol) in dioxane (13ml) was treated witii a 
30 saturated solution of zinc chloride in cone. HCl ( 1 3ml). as for Example 166, Step 
4. to afford the ride compound (342mg. 30%); Vn»x (CH2CI2) 3057, 2936. 1782, 
1733 and 1478cm- ^; *H NMR (CDCl^) inter alia 3.08 (3H, s), 3.38 (IH, dd,7 
10.7. 6.6Hz), 5.2H (IH, dd,7 17.4, 1.4Hz). 5.38 (IH. dd.7 10.9. 1.3Hz), 5.82 
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(IH, d, J 8.5Hz), 6.53 (IH, dd, 7 11.1 ,17.4Hz), 1.9A-1.91 (2H. m), 8.02-8.05 
(2H, m). 8.07 (IH, s); MS (Electrospray) m/z 544 (M-H"). 

Example 169. Mutilin 14-[A^-(3-(2.DimethylaiiiinoethoxyM. 
fluorobenzoyl)]-carbainate 

5 Stepl. 4*Fluoro-3*hydroxybenzoicacid 

Sulphuric acid (concentrated. I Iml) was stirred and heated to 90°C. 2-FIuoid-5- 
trifluoro- methylphenol (2.5g, 13.88mmol) was added portion wise during 25 
minutes. The mixture was heated to 120*C for 10 minutes. The mixture was 
cooled to ambient temperature and poured onto a mixture of ice and water. The 
10 precipitate was isolated, washed with water and dried, to afford the dtle 

compound (l.Olg. 47%); Vmax (CH2CI2) 3420, 3054, 2987, 1636 and 1422cm-I; 
MS (EI) m/z 156 (M+). Found M+ 156.0223, C7H5O3F requires 156.0223. 

Step 2. 3«Acetoxy-4-nuorobenzoic acid 

The product finom Step 1 (l.Og, 6.41nimol) in dichloromethane (35ml) was 
1 5 treated with triethy lamine ( 1 .95ml, 1 2.97mmol) and 4-dimethylaminopyridine 
(24.7mg, 0.20mmol). The reaction was cooled in an ice-bath and treated with 
acetic anhydride (0.62ml, 6.57mmol) and stirred for 2 hours at room temperature 
under argon. The solution was washed with HCl (5M) and water, dried (MgS04) 
and the solvent evaporated in vacuo to afford the title compound (1.08g, 86%); 
20 ^nax (CH2a2) 3054. 2987, 1777. 1670 and 1422cm-l; MS (Electrospray) nUz 
197 (M-H-). Found M+ 198.0326, C9H7O4F requires 198.0328. 

Step 3. 3- Acetoxy^-fluoroben/oyr chloride 

The product from Step 2 (1.06g. 5.35mmol) in dichloromethane (14ml) was 
treated with oxalyl chloride (0.60ml, 6.88mmol) followed by N^- 
25 dimethylformamide (1 drop), as for Example 1 68, Step 1. The product was used 
immediately in the next reaction Vn^x (CH2CI2) 1778cm- 1. 

Step 4. (3/r)-3-Deoxo-ll.deoxy-3-methoxy.ll'Oxo-4^/»'-mutilin I4-[/V-(3- 
acetoxy-4« fluorobenzoyl]>carbamate 

The product from Step 3 in dichloromethane (20ml) was treated with silver 
30 cyanate (0.84g. 5.60mmol) and (3/?)-3-deoxo-l l-deoxy-3-methoxy-ll-oxo-4-«pi- 
mutilin (0.64g, 1.92mmol) and the reaction stirred for 3 hours. The title 
compound (70% pure) was isolated by the same procedure as described in 
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Example 166. Step 2, (1.06g. 96%); (CH2CI2) 3418, 3054, 2986, 1779, 
1697 and 1422cm- 1; MS (Elecxrospray) mJz 556 (M-H+). 

Step 5. (3J?)-3-Deoxo-ll-deoxy.3.methoxy.ll-oxo-4.«pi-mutilin 14-1^.(4- 
fluoro- 3-hydroxybenzoyl]*€arbamate 

5 The product from Step 4 ( 1 .06g, 1 .90mmol of 70% pure material) in dioxane 
(ISml) was treated with l.OM sodium hydroxide solution (7ml) for 3 hours at 
room temperature. The reaction was poured into ethyl acetate and dilute HQ. 
The aqueous phase was re-extracted with ethyl acetate. The organic phase was 
washed with brine, dried (MgS04) and the solvent removed in vacuo. The 

10 residue was purified by chromatography on silica gel eluting widi 20, 30, 40 and 
50% ethyl acetate in hexane to afford the title compound (420mg, 43%); Vn^ax 
(CH2CI2) 3420, 3054, 2986, 1778, 1697, and 1480cm-l; NMR (CDCI3) inier 
alia 2.52 (IH, dd, J 10.1, 15.3Hz), 190 (IH, q, J 6.3Hz), 3.23 (IH, s), 3.42-3.49 
(IH, m), 5.01 (IH, d, / 17.5Hz), 5.27 (IH, d,y 10.7Hz). 5.85 (IH, d,y 9.9Hz), 

15 6.69 (IH, dd. J 10.7 and 17.5Hz). 7.14-7.21 (IH, m), 7.33-7.39 (IH. m). 7.52- 
7.56 (IH. m), 8.05 (IH, bs); MS (ES) miz 516 (MH+). Found 515.2686 
C29H38NO6F requires 5 1 5.2683. 

Step 6. (3/?)-3-Deoxo- 1 l-deoxy-3-methoxy- 1 l.oxo-4.e/w'.mutilin 14-/V-I3-(2- 
dimethyl- aminoethoxy)-4-nuorobenxoyl]>carbaniate 

20 The product from Step 5 (400mg. 0.78mmol) was dissolved in acetone (6ml) and 
treated with dimethylaminoethylchloride hydrochloride (1 13mg, 0.78mmol) and 
potassium carbonate (213 mg). The reaction was heated to reflux for 12 hours 
under argon. The reaction was diluted with ethyl acetate and washed with brine 
and water. The organic phase was dried (MgS04) and the solvent removed in 

25 vacuo. The residue was purifed by chromatography on silica gel eluting with 25 
and 50% ethanol in ethyl acetate to afford the title compound (150mg, 33%); 
Vmax (CH2CI2) 3054, 2986. 1777, 1698 and 1480cm-l: ^H NMR (CDCI3) 2.38 
(6H, s), 2.55 (lH,dd.y 10.1, 15.2Hz),2.81 (2H, t,7 5.7Hz). 2.91 (lH,dd.y6.5, 
12.9Hz), 3.23 (3H. s), 3.43-3.50 (IH, m). 4.21 (2H, t. J 5.7Hz). 5.03 (IH, d, J 

30 17.4H2), 5.31 (IH, d, J 10.7Hz), 6.72 (IH, dd, J 10.7 and l7.5Hz). 7.12-7.20 
(lH,m), 8.02(IH,bs). 

Step 7. Mutilin 14-;V-[3-(2-dimethylaminoethoxy>^-nuurobenzDyl]- 
carbamate 

The product from Step 6 (80mg, 0.14mmol) in dioxane (1ml) was treated with 
35 cone. HCl (Iml) and the reaction stirred at room temperature for 4 hours. The 
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title compound was isolated by the same procedure as described in Example 166, 
Step 4, (65mg. 76%); Vmax (CH2a2) 3054. 2988. 1777, 1732. 1609 and 
1422cm- 1. 1h NMR (CDCI3) inter'alia 2.45 (6H, s). 2.91 (2H. t./ 5.5Hz) 3.37 
(IH. d, J 6.4H2). 4.28 (2H, t, J 5.5Hz). 5.23 (IH. dd. J 1.3, 17.4Hz), 5.36 (IH, 
5 dd. / 1.3, II.IH2), 5.83 (IH.d./ 8.4Hz). 6.55 (IH, dd. / 11.0. 17.3Hz), 7.10- 
7.19 (IH, m), 7.33-7.39 (IH. m). 7.55-7.62 (IH. m). 8.33 (IH, bs); MS (ES) m/z 
573(M+H+). 571 (M-H"). 

Example 170. Mutilin 14-{N.[4-(2.dlinethylaminoethyloxy). 
benzoylD'Carbamate hydrochloride 

10 Stepl (3ff)-3-Deoxo.ll.deoxy-3-methoxy.ll-oxo-4.epi-inuttlin 14.{^.[4.(2- 
dimethyl- aniinoethyioxy)benxoyl]}-ca rbamate 

A solution of (3^)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4.e/»j-muiilin 14-[N-(4- 
hydroxy- benzoyl)]-carbamate (Ig. 2mmole) in acetone (20ml) was treated with 
powdered K2CO3 (560mg) and 2-dimethylaminoethylchioride hydrochloride 

15 (290mg), and stirred at reflux under argon for 1 1 hours. The mixture was diluted 
with EtOAc. washed with water, dried and evaporated. Chromatography on 
silica, eluting with 2:1 EtOAc/ EtOH gave the title compound as a yellow foam 
(0.51g,45%); Vmax (CHCI3) 3436, 1775, 1697. 1606. 1579, 1512. 1488, 
1 168cm- 1; ^H NMR 5 (CDCI3) 0.87 (3H, d, J 6.7Hz). 0.98 (3H. d. J 6.3Hz). 1.0- 

20 1.6 (12H. m), 1.6-1.75 (2H. m). 1.85-2.05 (2H. m). 2.1-2.2 (IH. m). 2.32 (6H. s). 
2.4-2.55 (IH, m). 2.73 (2H. t. / 5.5Hz). 2.87 (IH, q. / 6.3Hz), 3.18 (3H. s). 3.35- 
3.5 (IH. m). 4.08 (2H. t. J 5.5Hz), 4.95 (IH, d, J 17.5Hz), 5.22 (IH, d,y 
10.7Hz), 5.81 (IH, d, y 9.8Hz), 6.67 (IH. dd.y 17.5 and 10.7Hz), 6.94 (2H, d.y 
8.8H2). 7.81 (2H. d, y 8.8Hz); MS (ammonia CD nUz 569 (MH+ 10%). 352 

25 (20%), 317 (70%). 303 (50%). 235 (100%). 209 (70%); (negative ion 
electrosprany) m/z 567 (M-H*. 1 00%). 

Step 2 Mutilin ]4-{Ar>[4-(2*dimethylaniinoethyioxy)-ben7x>yl]}-carbamate 

The product from Step 1 (0.5g) in dioxan (6ml) was ice-cooled, treated with a 
sanirated solution of ZnCl2 in cone. HCl (2ml) and stirred at room temp, for 5 

30 hours. The mixture was diluted with EtOAc, washed with excess aqueous 
NaHC03 water, dried and evaporated. Chromatography on silica, eludng 
with 3:1 and then 1:1 EtOAc/EtOH, gave the title compound as a gum (230mg, 
47%); Vmax (CHCI3) 3565, 3442, 1777, 1731. 1709, 1606, 1579, 1513, 1469cm- 
h 1h NMR 5(CDa3) 0-79 (3H. d. J 6.4Hz). 0.87 (3H. d. J 6.9H2). 1.0-1.2 (4H, 

35 m), 1.3-1.8 (1 IH. m), 2.0-2.3 (5H. m). 2.36 (6H, s). 2.78 (2H. t. y 5 JHz), 3.36 
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(IH. d, J 6.3H2), 4.1 1 (2H, i, 7 5.5Hz), 5.20 (IH, dd. / 17.5 and 1.3 Hz), 5.31 
(IH. dd, y 1 1 and 1.1 Hz), 5.80 (IH, d, J 8.3Hz), 6.52 (IH, dd.y 17.5 and I IHz), 
6.95 (2H, d, / 8.9Hz). 7.79 (2H. d, J 8.9Hz), 8.40 (IH, s); MS (EI) m/z 554 (M+ 
5%), 163 (100%); (NH3DCI) m/2 555 (MH+, 30%), 235 (100%). 

5 Step 3 Mutilin 14-{yV-[4-(2-diinethylaininoethyloxy)benzoyl]}-carbaniate 
hydrochloride 

The product from Step 2 (225mg) in EtOAc (5ml) was treated with 4M HQ in 
dioxan (OJiSml). The solvents were evaporated to leave the product as a white 
solid (193mg). Vnux (CHCI3) 3676. 3434, 2287 (br), 1778. 1733. 1654. 1607, 
10 1468cm- 1; ^H NMR 6((CD3)2SO) 0.70 (3H, d, J 5.9Hz), 0.83 (3H. d, /7.7H2), 

I. 0-1.2 (4H:. m). 1.2-1.8 (lOH, m), 2.0-2.3 (4H. m), 2.42 (IH. s). 2.83 (6H, s). 
3.4-3.6 (3H, m), 4.43 (2H, t, / 5Hz). 4.55 (IH, d. J 5.9Hz, disappears on D2O 
exchange), 5.0-5.2 (2H, m), 5.60 (IH, d, / 7.8H2), 6.26 (IH, dd, / 17.5 and 

II. lHz). 7.10 (2H, d. J 8.9Hz), 7.88 (2H, d. J 8.9Hz). 10.36 (IH, br s, disappean 
15 on D2O exchange), 10.63 (IH, s, disappears on D2O exchange). 

Example 171. Mutilin 14-{N-[4.(glucosyloxy)-l>enzoyl]}- 
carbamate 

Step 1. Mutilin 14-{N-[4.(tetra-0-acetyl-glucosyloxy)-b€nzoyll}-carbamate 

A solution of acetobromo-alpha-D-glucose (41 Img. 1 mmol) in acetone (2 ml) 

20 was added to a solution of mutilin 14-(N-(4-hydroxy-benzoyl)l-carbamate(483 
mg. 1 mmol) and IN sodium hydroxide (1ml) in water (2 ml) and acetone (5 ml). 
After three hours at room temeperaturc a further ponion of IN sodium hydroxide 
(1 ml) was added followed by aceiobromo-alpha-D-glucose (41 1 mg) in acetone 
(2 ml). The mixture was left overnight at room temperature and then diluted with 

25 water and extracted with ethyl acetate. The extract was washed with brine, dried 
(MgS04) and evaporated to a foam which was chromatographed on silica gel, 
using 20% acetone-toluene to give die product as a white foam (140 mg): Rf 0.2; 
V (CHCI3) 3439 w. 1757 br, 1721 (shoulder) cm-1.; ^H NMR (dg acetone) 
inter alia 8.6 (IH, br s. NH). 7.80-7.82 (2H, arom), 7.02-7.04 (2H, arom), 6.57 

30 (IH, dd, J 17.5, 11), 5.81 (IH, d, J 8, H-14), 5.35 (IH. dd, J 11. 1.5). 5.32 (IH, 
dd, J 9, 9. glue H-3), 5.28 (IH, dd. J 9.9. glue H-2). 5.23 (IH. dd. J 17.5. 1.5), 
5.21 (la d, J 7.4. glue H-1). 5.16 (IH, dd, J 9,9, glue H-4). 4.28 (IH, dd J12.3. 
5.5. glue H.6), 4.17 (IH, dd. J12.3. 2.5. glue H-6), 3.94 (IH, ddd, J 7.9, 5.5. 2.5, 
glue H-5), 3.40 (IH, dd, J 10.4. 6.5); l^c NMR inter alia 169.2. 169.4, 170.1 and 

35 170.4 (4x C=0 of acetate). 98.2 {CH of glucosidc); MS (+ve ion electrospray) 
m/z 814 (MH+). 831 (MNH4+). 836 (MNa+). 
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Step 2. MutiHn 14.{N-[4-(gIucosyloxy)-benzoyl]}-carbaniatc 

The product of Step 1 (1 17 mg, 0.14 mmol) was panly dissolved in methanol (4 
ml) and triethylaminc (0.02 mi) was added. The mixture was surred at room 
temperature for a total of 48h during which time further pordons of triethyalnoine 
5 (0.02 ml X 2) were added while monitoring the reaction by tic. The mixture was 
evaporated to dryness and chromatographed on silica gel, using 20% methanol- 
chloroform giving the title compound as a white solid (55 mg, 61%): Rf 0.33; 
NMR (dg acetone) imer alia 8.00(1H, br s, NH). ca7.9 (2H, arom), ca7.15 (2H, 
arom), 6.46 (IH, dd, J 17.6, 1 1 ), 5.77 (IH, d, J 8, H-14), 5.25 (IH, dd, J 17.6, 2), 
10 5.18 (IH, dd, J 1 U 2), 4.60 (IH, d J 3.5, exch D2O), 4.35 (IH, d, J 3.5, cxch 

D2O), 4.27 (IH, d, J3.5 exch D2O), 3.87 (IH, dd, J 1 1.8, 1 .4 with D2O); MS (-ve 
ion electrospray) m/z 644 (100%, M-H*). 

Example 172. Mutilin 14-[N»(2-azido-phenyl-acety I)] -carbamate 

Step L(3/r)''3-Deoxo-ll-deoxy-3*methoxy-Il*oxo^-epi-mutiUn 14-[N-(2- 
15 azido-phenyl-acetyl)]*carbamate 

A solution of {3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-^pi-mutilin (667 mg, 
2 mmol) in dichloromethane (25 ml) was added to a stirred mixture of D(-)- 
alpha-azido-phenylacetyl chloride (5mmol) and siver cyanate (750 mgs, 5 mmol) 
in dichloromethane (10 ml). The mixture was stirred overnight at room 

20 temperature, filtered and evaporated to dryness. The crude product was 

chromatographed on silica gel, elunng with 5% acetone- toluene to give the title 
compound as a white solid (841 mg, 80%), Rf 0.32; v ^ (CHCI3) 3389, 21 19. 
1787, 1756, 1719, 1697 cm"!; ^H NMR (CDO^) inter alia 8.0 (IH, br s, exch 
D2O), 7.42 (5H. arom), 6.49 (IH, dd, J ca 18, 10.7), 5.70 (IH, d, J 10), 5.52 (IH, 

25 brs, PhC//-CO), 5.26 (IH, d, J 10.7); MS (-ve ion electrospray) m/z 535 (M-H"). 

Step 2. Mutilin 14-(N-(2-azido-pheny|.acetyl)l-carbamate 

The product of Step 1 (536 mg, 1 mmol) was dissolved in dioxan (15 ml) and a 
saturated solution of zinc chloride in cone hydrochloric acid (4 ml) was added 
with cooling in bath of cold water. The clear yellow solution was stirred at room 
30 temperature for 3 J hour. The mixture was diluted with cold aq. sodium 

bicarbonate and extracted with ethyl acetate. The extract was washed with water 
and with brine and dried (MgS04). Evaporation gave a crude product which was 
purified by chromatography on silica gel eluting with 5% acetone-toluene giving 
die tide compound as a white foam (413 mg, 79%); Rf 0.05; v ^ax (CHCI3) 
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3565, 3388, 21 12, 1789. 1756 (shoulder). 1725 cm'^ NMR (CDO^) inter 
alia 7.84 (IH. br s), 7.40 (5H, arom), 6.38 (IH, dd, J 17. II), 5.67 (IH, d, J 8.5). 
5.54 (IH, br s. PhOZ-CO). 5.23 (IH. d, J 11), 5.1 1 (IH. d, J 17); 3.33 (IH, dd, J 
10.5.6.5); MS (+VC ion clectrospray) m/z 540 (MNH4+), MS (-vcion 
5 electrospray) m/z 521 (100%» M-H"). 

Example 173. 193-Dihydro.mutilln 14-[N-(alpha.ainino- 
phenylacetyOl-carbamate hydrochloride 

Mudlin 14-(N-(2-a2ido-phenyl-acetyl)]-carbaniate (240 mg, 0.46 mmol) 
(Example 172) was dissolved in dioxan (5 ml) and water (1 ml) and 4M HQ in 

10 dioxan (0.25 ml) was added. The solution was shaken with 10%Pd-C (lOOmg) in 
an atmosphere of hydrogen for 45 minutes. The catalyst was removed by 
filtration and washed with aqueous dioxan. The filtrate was evaporated to an oil 
and azeotroped with ethanol and with chloroform. The resulting crude solid was 
recrystallised ftom ethanol-ether to give the title compound as an off-white solid 

15 (123 mg, 50%). mp 175-1 80 "C; v max (CHCI3) ca 2600-3200, 1757, 1733, 1703 
cm-1 ; 1h NMR (d4 methanol) inter alia 7.49 (5H, arom), 5.72 (IH, br. PhC//- 
CO), 5.55 (IH. d. J 8), 3.41(1H, d, J 6); 13c NMR (CDCI3- 64 methanol) inter 
alia 7.7. 10.9, 14.5, 16.0. 20.4, 24.7. 26.0. 26.7, 30.2. 34.4 (CH and CH2), 36J. 
40.5. 40.7. 41.9, 45.5. 57.0. 58.4, 71.5. 75.9. 128.5. 129.2, 130.0. 131.4, 150.5, 

20 169, 218.0; MS (NH3 DCI) m/z 499 (100%. MH+); MS(glycerol FAB) Found 
m/z 499.3170 (MH+) C29H43N2O5 requires 499.3172. 

Example 174. Mutilin 14.[N-(cyciohexyl-acetyl)]-carbamate 

Step 1. (31?).3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14.(N- 
(cydohexyl-acetyOI-carbamate 

25 A solution cyclohexyl-acetyl isocyanate (2.5 mmol) in dichloromethane (10 ml) 
was added to one of (3/?)-3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-«pi-mutilin 
(334 mg. 1 mmol) in dichloromethane (3 ml) at room tcmerature. The solution 
was sdixed overnight at room temperature and evaporated to dryness. The crude 
product was chromatographed on silica gel, during with ethyl acetate 1:2 to give 

30 the title compound as a white foam (252 mg, 50%), Rf 0.42; v ^ax (CHQs) 
3395. 1782w, 1749, 1697 cm'l.; ^H NMR (CDCI3) inter alia 7.47 (IH. br s. 
exch D2O). 6.64 (IH, dd, J 17.5. 10.5). 5.74 (IH. d, J 10). 5.33 (IH. d, J 10.5). 
5.03 (IH. d, J 17.5). 3.4-3.5 (IH, m); MS (NH3 DCI) ) m/z 519 (8%. MNH4+). 
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Step 2. Mutiiin I4.{N.(cyclohexyl-acetyl)]^rbainate 

The product of Step 1 (400 mg, 0.8 mmol) was dissolved in dioxan (4 ml) and a 
saturated solution of zinc chloride in cone hydrochloric acid (2 mi) was added. 
The solution was stirred at room temperature for 2 hour and then diluted with 
5 cold aq. sodium bicarbonate and extracted with ethyl acetate. The extract was 
washed with aq. sodium bicarbonate and with brine and dried (MgS04). 
Evaporation gave a crude product which was purified by chromatography on 
silica gel eluiing with ethyl acetate 1:2 giving the title compound as a white solid 
(152 mg. 39%); mp 198-200 ^C; v ^ax (CHCI3) 3397, 2928, 1735, 1712 cm'l; 
10 JHNMR(CDCl3)//ifer(2/iV2 7.29 (IH, br s), 6.49 (IH, ddj 17.3, 11),5.70(1H, 
d,J7.5), 5,38 (lH,dd,J II, 1,4). 5.23 (IH, d, J 17.3, 1.4); 3.36(lH,dd,J 10.5. 
6.5), 2.62 (2H, d, J6.6); MS (-ve ion eiectrospray) m/z 486 (50%, M-H"). 

Example 175* MutiUn 14-[N-(dnnamoyl)]*carbamate 

Step 1. (3i?)-3*Deoxo-ll«deoxy-3-methoxy-ll-oxo^-epi*mutilin 14.(N. 
15 (cinnamoyOl-carbamate 

A solution cinnamoyl isocyanate (2 mmol) in dichloromethane (5 ml) was added 
to one of (3/?)-3-deoxo-l l-deoxy-3-methoxy- 1 l-oxo-4-epi-mutilin (501 mg, 1.5 
mmol) in dichloromethane (5 ml) at room temerature. The solution was stirred 
for 1 hour and a funher ponion of cinnamoyl isocyanate (1 mmol) in 

20 dichloromethane (2.5 ml) was added. The mixture was stirred at room 
temperature for 2 days and evaporated to dryness. The crude product was 
chromatographed on silica gel, eluting with ethyl acaetate 1:4 to give the tide 
compound as a white solid (710 mg, 93%), Rf 0.38; v j^ax (CHCI3) 3400, 
1776w, 1747, 1690, 1621 crr\'\: NMR (CDCl^) inter alia 7.89 (IH, d, J 16), 

25 7.59-7.65 (2H, m), 7.58 (IH, d, J 16), 7.50 (IH, br s, exch D2O), 7.4-7.5 (3H, 
m), 6.68 (IH, dd, J 17.5, 10.5), 5.78 (IH, d, J 10), 5.36 (IH, d, J 10.5), 5.05 
(IH, d, J 17.5), 3.4-3.5 (IH, m), 3.23 (3H, s); MS (NH3 DCI) ) miz 508 ( MH+), 
525 (MNH4'^). 

Step 2. Mutilin 14-[N-(cinnamoyl)].carbainale 

30 The product of Step 1 (507 mg, I mmol) was dissolved in dioxan (4 ml) and a 
saturated solution of zinc chloride in cone hydrochloric acid (2 ml) was added. 
The solution was stirred at room temperature overnight and then diluted with 
cold aq. sodium bicarbonate and exuacted with ethyl acetate. The extract was 
washed with water and with brine and dried (MgS04). Evaporation gave a crude 
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product which was purified by chromatography on silica gel eluting with ethyl 
acetate 1:2 giving the title compound as a white solid (316 mg. 64%); mp 148- 
151 "C; V max (CHCI3) 3400. 1735. 1682, 1622 cm"!; MS (NH3 DQ) )m/2 494 
(10%, MH+), 511 (12%. MNH4+). 

5 Example 176. 19,20-Dihydro-inutilin 14-(l-Methyipiperidin-4- 
oyl)-carbamate 

Mutilin 14-(l-niethylpiperidin-4-oyl)-carbamate (lOOmg) as a solution in THF 
(5nil) with 10% palladium/carbon catalyst was hydrogenated for 1 hour at room 
temperature. The catalyst was filtered off through celite and the solution 
10 concentrated to give the title compound as a colourless solid, (l(X)mg. quant.); 
Vmax (CH2CI2) 3630(w), 3390(w), 1732, 1710 1470 and 1406 cm'^; NMR 
(CDCI3) inter alia 1.40 (3H, s), 1.43 (3H, s), 2.89 (2H. di 1 1.4Hz), 3.07 (IH. 
m), 3.41 (IH, d. J 6.0H2), 5.55 (IH, d. J 8.03H2) and 7.38 (IH, s); MS(EI) m/z 
490 (M-^) (Found: M+. 490.341; C28H46N2O5 requires 490.341). 

15 Example 177. 19,20-Dihydro-mutilin 14-(l-Methylpiperidm-4- 
oyl)-carbamate hydrochloride 

19.20-Dihydro-muiiIin 14-(l-meihylpipcridin-4-oyl)-carbamaie (348mg) in ethyl 
acetate at room temperature was vigorously stirred and u-eated with IM 
hydrochloric acid in ether in a dropwise fashion until no further precipitation was 
20 observed. The tide compound was filtered off and dried in vacuo over 12 hours, 
and was thus obtained as a white solid (302mg, 81%); NMR (D2O) inter alia 
0.68 (6H. m), 0.86 (3H. d. 7 7.2Hz). 2.85 (3H,s). 3.04 (2H, d.J 11.0). 3.55 (3H. 
m) and 5.56 (lH.d/7.8Hz). 

Example 178. 19,20-Dlhydromutllln 14-{N-((35,4i?)-l- 
25 azabicyclo[2.2.1]hept-3-ylcarbonyl]}-carbamate 

A solution of mutilin 14-{^-[(35,4/^)- l-azabicyclo[2.2.1]hept-3-ylcart)onyl] }- 
carbamate (95 mg, 0.20mmol) in 1:1 ethanol:tetrahydrofuran (lOml) was 
hydrogenated for 12 hours over 10% palladium on carbon (90mg). The solution 
was filtered through celite and the solvent evaporated in vacuo to yield the title 
30 compound (85 mg. 87%); Vn„„ (KBr) 3421, 2957, 1772, 1733, 1702 and 

1464cm-»; NMR (dfi-DMSO) inter alia 0.68 (3H. d, / 7. IHz), 0.82 (3H, d, J 
6.8Hz), 4.46 (IH. d./ 5.9Hz), 5.46 (IH, d.y 7.6Hz), 10 53 (la bs); MS (EI) 
m/z 488 (M+). Found: M+, 488.3256; C28H44N2O5 requires 488.3250. 
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Example 179. 19,20-Dihydroinutilin 14-[A^.(quinuclidine-4- 
carbonyl)]-carbamate 

A solution of mutilin 14-[A/-(quinuclidine-4-carbonyl)]-carbarnatc (100 mg, 0.20 
ininol) in 2:1 letrahydrofuranrethanol (30ml) was hydrogenatcd for 1 hour over 
5 10% palladium on carbon (lOmg), The solution was filtered through celite and 
the solvent evaporated in vacuo to yield the title compound as a white solid (90 
mg, 90%); Vmax(CH2Cl2) 2960, 1782, 1733. 1716 and 1479cm-l; NMR 
(CDCI3) inter alia 0.69 (3H, d, J 6.6Hz), 3.42 (IH, d. J 5.9H2). 5.61 (IH, d, J 
8.2H2). 7.37 (IH, bs); MS (EI) m/z 502 (M+). Found: M+ 502.341 1; 
10 C29H46N2O5 requires 502.3407. 

Example 180. 19,20-Dihydro.mutilin 14.[A^.(3-(2. 
Dimethylaminoethoxy)-4-flttorobenzoyl)]-carbamate 

Mudlin 14*[A^-(3-(2-dimethylaminoethoxy)-4-fluorobenzoyI)]-carbamate 
(0.200 g) was dissolved in ethanol (30 ml) and shaken at ambient temperature and 

15 atmospheric pressure with hydrogen in the presence of 10% palladium on 

charcoal catalyst for 2 hours. The supension was filtered through Celite and the 
filtrate evaporated to yield the title compound as a white foam (0.201 g); 
1h NMR inter alia (CDCI3) 0.75 - 0.85 (6H. m), 0.90 - 1.05 (6H, m), 1.51 (3H, 
s), 2.38 (6H, s), 2.79 (2H, t, J 5.61 Hz), 3.41 (IH, d, J 5.95 Hz). 4.20 (2H, i, J 

20 5.64 Hz). 5.70 (IH. d, J 8.03 Hz), 7.1 1 (IH, dd, J 8.43 and 10.35 Hz), 7.28 - 7.38 
(IH. m). 7.55 (IH, dd. J 2.0 and 7.9 Hz), 8.0 (Ih, broad s); MS (ES) m/z 575 
(MH+). 

Example 181. Mutilin 14-[A^-(Quinuclidin-3-oyl)carbamate] 

Step 1. (3/?)-3-Deoxo-]l-deoxy-3-methoxy-ll>oxo«4>ep/-mutilin 14-[N- 
25 (quinuclidin-3-oyi)carbamate] 

QuinucIidine-3-carboxylic acid was convened to the acid chloride hydrochloride 
by the procedure described in Example 161 . This acid chloride was then reacted 
wiA (3/?>3-deoxo-l l-deoxy-3-methoxy-l l-oxo-4-c/7/-mutilin (1.002 g) by the 
procedure outlined in Example 161 to yield the title compound as a colourless 
30 foam (1 .1 16 g) after silica gel column chromatography: MS (ES) m/z 515 
(MH+). 



4SS' 
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Step 2. Mutiiin 14.[A'-(Quinuclidin-3^yl)carbainateI 

The product from Step 1, (1.13 g) in 1,4-dioxan (12 ml) was stirred at room 
temperature for 7 h with cone, hydrochloric acid (5 ml). The solution was dien 
diluted with ethyl acetate and neutralized with saturated sodium hydrogen 

5 carbonate solution. The organic solution was washed with saturated sodium 

chloride solution, dried (MgS04) and evaporated to yield the crude product After 
purification by silica gel chromatography, eluting with a gradient of 0-20% 9:1 
metiianol/35% ammonia solution in dichloromethane, the title compound was 
isolated as a white solid. (0.340 g). This solid, which was a mixture of two 

10 diasteieoisomers, was digested in hot ethyl acteate and the resulting white solid 
was collected by filtration to yield one pure diastercolsomcr of the title compound 
(0.140 g); iH NMR inter alia (CDCI3) 0.75 (3H. d, J6.5 Hz), 0.90 (3H, d. 
n.OHz), 1.20 (3H, s). 1.40 (3H, s), 2.70-3.10 (5H. m), 3.20 - 3.42 (3H, m), 5.15- 
5.40 (2H, ddd). 5.70 (IH. d, J8.3Hz), 6.50 (IH. dd. J 10.95, 17.4H2) and 7.40 

15 ( IH, s); MS (ES) nUz 501 (MH+). The mother liquors contained predominanUy 
the otiicr diastereoisomer of the title compound ( 0.200 g); NMR inter alia 
(CDQs) 0.75 (3H, d, J6.5 Hz), 0.90 (3H, d, J7.0Hz), 1.20 (3H, s), 1.41 (3H, s). 
2.12 - 2.4 {3H. m). 2.70-3.10 (5K. m). 3.24 - 3.42 (3H. m). 5.15-5.45 (2H. m), 
5.69 (IH, d, J8.3HZ), 6.50 (IH, dd, Jll.0, 17.35Hz) and 7.40 (IH. s); MS (ES) 

20 m/z 501 (MH+). 

Example 182. Mutiiin 14-{N-((3S,4/?).l-azabic.vclo(2^.11hept-3- 
ylcarbony I]} -carbamate hydrochloride 

A solution of mutiiin 14-{N-[(35.4/?).l-azabicyclo[2.2.11hcpt-3-ylcarbonyl])- 
carbamaie (1.0 g; 2.06 mmol) in acetone (100 ml) was treated with IM HQ in 

25 dietiiyl ether (4.2 ml; 4.20 mmol). The solution was stirred for 1 hour at room 
temperature and then concentrated in vacuo. The residue was triturated with 
diethyl ether to yield die tide compound as a white solid (1.02 g, 95%); 
(KBr) 3421, 2924, 1772. 1734, 1704 and 1465cm-'; ^H NMR (D2O) inter alia 
0.62 (3H. d, J 6.0Hz), 0.90 (3H. d, J 6.9Hz), 5.22 (2H. dd. J 16.7, 1 l.lHz). 5.61 

30 (IH. d.y 8.1Hz), 6.35 (IH, dd,y 17.5. 1 l.lHz). 
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Example 183. Mutilin 14.[^.(l-azablcyclo[3.2.11octan-5- 
oyl)]carbaniate 

Step 1. (3/?)-3-Deoxo-ll.deoxy-3-inethoxy-ll-oxo-4-e/M'-inutiiin 14-[N'(1- 
azabicyclo[3.2.1]octan-5-oyl)]-carbamate 

5 Tricthylamine (0.58 ml, 4.2 mmol) was added to a strirred mixture of racemic 1- 
azabicycloI3.2-lloctane-5-carbonyl chloride hydrochloride (4 mmol), (3/?)-3- 
deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin (668 mg. 2 mmol) and silver 
cyanaie (6(X) rag) in dichloromethane (25 ml). The mixture was stirred overnight 
at room temperature, filtered and the filtrate evaporated to dryness. The erode 
10 product was purified by chromatography on silica gel, eluting with 35% ammonia 
solution:methanol:dichloromethane 1:9:90 to give the title compound as a white 
solid (480 mg). Rf O.l; 1h NMR (CDCI3) inter alia 7.4 (IH. br s). 5.79 (IH, d, 
J 10), 3.21 (3H, s). 2.75-3.0 (6H, m); MS (+ve ion electro.spray) m/z 515 (30%, 
MNH4+). m/z 556 (100%. M+H+McCN+). 

15 -Step 2. Mutilin 14.[Ar.(l-azabicyclo{3.2.1]octan-5-oyl)]-carbainate 

The product of Step 1 (480 mg. 0.93 mmol) was dissolved in dioxan (2.5 ml) and 
cone hydrochloric acid (2.5 ml) was added slowly with cooling in an ice bath. 
The clear solution was stirred at room temperature for 4 hours and then diluted 
with water and basified by addition of sodium carbonate. The mixture was 

20 extracted with ethyl acetate and washed with brine. Drying (MgS04) and 

evaporation gave a crude product which was purified by chromatography on silica 
gel eluting with 35% ammonia soiutionnnethanol:dichloromediane 1:9:90, 
giving two diastereoisomers of the tide compound as a white solid (274 mg, 
58%); Rf 0.08; v ^ax (CHCI3) 2962, 1772, 1736m, 1628 cm-1; NMR 

25 (CDCI3) inter alia 7.58 (IH, br s). 6.51 (IH. dd, J 17. 11). 5.75 (IH. d. J 8.4). 
5.34(lH.dd.J 11. 1.25),5.19(lH.d.J 17. 1.25), 3.36 (lH.br). 3.08-3.2 (lH.m). 
2.7-3.05 (5H. m); MS (+ve ion elcctrospray) m/z 501 (100%. MH+). MS (-ve ion 
clectrospray) m/z 499 (100%. M- H-). 

Example 184. Mutilin 14-IA'.(l.azabicyclo(2.2.2)octan-2. 
30 oyl)]carbamate 

Stepl. (3i?)-3-Deoxo-ll.deoxy-3-methoxy-ll-oxo^epf-mutilin lA-lN-H- 
azabicyclo[2J.2]octan-2-oyt)].carbainate 

Triethylamine (0.2 ml, 1.5 mmol) was added to a strirred mixture of racemic 1- 
azabicyclo(2.2.2}octane-2-carbonyl chloride hydrochloride (ca 3 mmol), (3^)-3- 
35 deoxo-1 l-dcoxy-3-methoxy-l l-oxo-4-flpi-mutiIin (501 mg, 1.5 mmol) and silver 
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cyanatc (225 mg) in dichloromethane (10 ml). The mixture was stirred overnight 
at room temperature, filtered and the filtrate diluted with dichloromethane and 
washed with aq sodium bicarbonate and with brine. Drying (MgS04) and 
evaporation gave a crude product which was purified by chromatography on silica 
5 gel, eluring with ethyl acetate: n-hcxanc 1:1. The title compound was obtained as 
a colourless gum (220 mg), Rf 0.12. 

Step 2, Mutilin 14.tAr.(l.azabicyclo[2.2.2]octan-2-oyl)].carbainate 

The product of Step 1 (200 mg) was dissolved in dioxan (2 ml) and cone 
hydrochloric acid (2 ml) was added slowly with cooling in an ice bad).. The clear 

10 solution was stirred at room temperature for 3 hours and then diluted with water 
and basified by addition of sodium bicarbonate. The mixture was extracted with 
ethyl acetate and washed with brine. Drying (MgS04) and evaporation gave a 
crude product which was purified by chromatography on silica gel eluring with 
5% methanol in chloroform, giving two diastereoisomers of the title compound 

15 as a white foam (135 mg, 69%); Rf 0.08; v max (CHCI3) 3309, 2946, 1780, 
1735m, 1713 cm'^; MS (+ve ion electrospray) nVz 501 (22%, MH+), MS (-ve 
ion electrospray) m/z 499 (100%, M- H"). 
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CLAIMS: 

I. A compound of formula (1 A) or a pharmaccuiically acceptable salt or 
derivaiivc thereof 




in which Y is a carbamoyloxy group, in which the N-atom is unsubstiiuted, or 
mono- or di-substituted. 



2. A compound of general formula (3), or a pharmaceutically acceptable salt or 
10 derivative thereof 




(3) 

in which: 
15 R1 is vinyl or ethyl; 

r2 and r3 are the same or different groups selected from 
hydrogen; 

a straight or branch chained, saturated or unsaturated, optionally 
substituted, Ci to €5 hydiocarbon group; 
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a saturated or unsaturated, optionally substituted, C3 to Cg cyclic 
hydrocarbon group; 

an optionally substituted heterocyclic group; 

an optionally substituted aryl group; 

5 or together form an optionally substituted cyclic group of 3 to 8 ring 

atoms, optionally containing one additional heteroatom selected from 
N, O and S, and optionally fused to a hydrocarbon ring, a heterocyclic 
group or an aromatic group; or 

is one of the above monovalent groups and is a group selected from 
10 S02R^, C0R5, 0R5 and NR6r7 where 

R"* is selected from a su^ight or branch chained, saturated or 
unsaturated, optionally substituted, to hydrocarbon group; a saturated or 
unsaturated, optionally substituted, C3 to Cg cyclic hydrocarbon group; an 
optionally substituted heterocyclic group; an optionally substituted aryl group; an 
15 optionally substituted Cj to C^ alkylamino group; and an optionally substituted 
arylamino group; 

r5 is selected from hydrogen; a straight or branch chained, saturated 
or unsaturated, optionally substituted, Cj to Cg hydrocarbon group; a saturated or 
unsaturated, optionally substituted, C3 to Cg cyclic hydrocarbon group; an 
20 optionally substituted heterocyclic group; and an optionally substituted aryl 
group; 

r6 and R'' are the same or different groups selected from hydrogen; a 
straight or branch chained, saturated or unsaturated, optionally substituted, C\ to 
Cg hydrocarbon group; a saturated or unsaturated, optionally substituted, C3 to 
25 Cg cyclic hydrocarbon group; an optionally substituted heterocyclic group, and an 
optionally substituted aryl group; or together form an optionally substituted cyclic 
group of 3 to 8 ring atoms, optionally containing one additional heteroatom 
selected from N, O and S, and optionally fused to a hydrocarbon ring, a 
heterocyclic group or an aromatic group. 

30 

3. A compound according to any preceding claim, substantially as hereinbefore 
described in any one of the Examples. 



^60 
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4. A method for preparing a compound of claim 1 , which comprises reacting a 
compound of formula (4) where X is hydrogen or a hydroxyl protecting group, or 
a compound of formula (5) with an appropriately substituted carbamate-forming 
reagent 



HO'.. 



OX 





HO... 



(S) 



5. A process for the preparation of a compound according to claim 2, which 
Id comprises reacting a compound of formula (4) in which X is hydrogen or a 

hydroxyl protecting group, with 

(a) a compound R^NCO, 

(b) a compound r2r3ncoC1, or 

(c) phosgene or a chloroformate or a carbonate followed by a compound 
15 r2r3nh, 

where r2 and r3 are as defined above and are protected where appropriate, and 
where necessary deprotecring the group X to generate a hydroxyl group at 
position 1 1, deprotecring a protected group r2 or r3 , converting one group r2 
or r3 to another group r2 or r3 . or hydrogenating the vinyl group at position 12 
20 to fonn an ethyl group. 

6. A process for the preparation of a compound according to claim 2, which 
comprises reaaing a compound of formula (5) with 

(a) a compound r2nC0, 

(b) a compound R2r3nC0C1, or 
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(c) phosgene or a chloroformate or a carbonate followed by a compound 

r2r3nh. 

where r2 and r3 are as defined above and are pioiecied where appropriate, 
treating the product with an acid, deprotecting a protected group R or R , 
5 converting one group r2 or r3 to another group r2 or r3 . or hydrogenating the 
vinyl group at position 12 to form an ethyl group. 

7. A pharmaceutical composition comprising a compound according to claim 1. 2 
or 3. together widi a pharmacemically acceptable carrier or excipicnt 

10 8. A method of treating microbial infections in animals, especially in humans and 
in domesticated mammals, which comprises administering an antimicrobiaUy 
effective amount of a compound according to claim 1 , 2 or 3. or a composition 
according to claim 7, to a patient in need thereof. 

15 9. Use of a compound according to claim 1 , 2 or 3, in the preparation of a 
medicament composition for use in the treatment of microbial infections. 



INTERNATIONAL SEARCH REPORT 



I A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07C271/36 Ce7C271/64 " A61K31/325 A61K31/33 



Accortmg to fattmiiional Patent CUaification (IPC) or to lioch naaoaal dinficaooo and IPC 



bitr oiui AppttcaQon No 

PLi/EP 96/65874 



B. HELDS SEARCHED 



Mtiunuim < 

IPC 6 CQ7C 



fewcbcd (dasaficaiion sy«em followed by daalicaboa symbols) 



Docuncoutian surcbcd odicr ihaa mintiniBn documenution lo the «xiem that such dooBiienti aic included m the fields sevched 



Bearonc data baae eonadied during die intcroaiianai ttaichCname of dau base and. where practical, scaich tms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Catcfory ' 



Qlation of 



where appropnaie, of the relevent passages 



JOURNAL OF ANTIBIOTICS, 

vol. 29, no. 9, 1976, TOKYO JP. 

pages 923-927, XP902028938 

H. EGGER ET.AL: "New pleuronwtilin 

derivatives with enhanced antimicrobial 

activity, II" 

cited in the application 

see page 924 - page 925; table 1 



ReUvam to dtim No. 



□ 



ire listed in die 



ofbuC. 



□ 



Patent Giniily mcmben are lifted in annex. 



* Speaal cateiones of dtcd documents : 

'A' dcKumem defining die general state of the ait «Nch is not 
cooadcred to be of panicular relevance 

"E' eartter document but pobUshcd on or alter the imereanoMl 
filing date 

'L* doc u went which may duow dotiba on priority dmtM or 
which if dted ID establish die puMicafton date ofi 
dtadon or oUwr speeial ream (ai ^Mrified) 

'O' document referring to an oral diMlosivi, use, 4 
other means 

P" documem published prior to chc intemaiiflnal fiijmifto but 
Utcr diaa the priority date daimed 



later document published after the international filing date 
or priority date and not m conflict widi die appiicBtiQa but 
dfied to undentind the prindple or dieoiy uttiertying die 



*X' document of pMticularffdevance; die dai med invrod on 
cannot be ooosdered novd or ctnoot be c o n n d ercd to 
involve an inventive tfcp when the dot- i i mcnt is tiken alone 

'Y* documentof particular rrievmce; the daimed invention 
cannot be cooadercd to involve an inventive step vrhcn the 
d o cumutf is eombuied with one or more other sudi docu* 
msnttt auch comhinatwwi bring <^iviotts to a pe no n stalled 
in the art. 

r of die same patent family 



Datcofttienoiual 



of die 



7 April 1997 



I mailing address of the ISA 

European Patent Office, P.& SttS PalcDdaaa 2 

NL-lWHVRiiswiik 

Td. ( 1 31.70) 340.20401 Tt, 31 «SI cpo nl* 

FaK(^ 31.710. 340^3016 



Date of mailittg of the 

fa 04. 97 



Audiarized officv 



Pauwels, G 



Pom PCT/BAfllO fima tteM) tftdy im 



